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EDITORIAL 


INTERNS AND RESIDENTS 


ERHAPS the most important phase in the education 

of a physician is the time he spends as a hospital 

intern or resident, for the training which he then 
receives has a direct bearing on the state of medicine in the 
years which follow. Yet, although the internship is a form 
of postgraduate education after the granting of the m.p. 
degree, from an educational viewpoint, it has remained in 
the majority of instances a haphazard, unorganized, casual 
training period. 

Serious interest and concern with this subject bring to 
mind many pertinent questions, as for example: Are intern- 
ships and residencies properly correlated with the under- 
graduate curriculum? Are they adequately related to the 
present-day requirements of medical practice? In what 
ways can they be organized or reorganized to improve the 
training of physicians? 

Such questions as these, together with the larger aspects 
of the medical problem, led to the institution of a study of 
hospital internships and residencies in New York City from 
1934 to 1937. Aided by a grant from the Commonwealth 
Fund, the five medical schools of New York City and the 
New York Academy of Medicine set up a committee to do 
this work, with Dr. Jean Alonzo Curran as Executive 
Secretary in charge of all fact-finding. After Dr. Curran 
had assembled the material, subcommittees of experienced 
physicians, holding responsible positions in New York 
hospitals and for the most part actively engaged in medical 
education, carefully studied the data, discussed their findings 
and made their reports. The final result was embodied by 
Dr. Curran in a remarkable volume just published.* 


*Internships and Residencies in New York City, 1934-1937. Their Place 
in Medical Education. By Jean Alonzo Curran. The Commonwealth Fund 


and Oxford University Press, 1938. 
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The volume is best read and studied, not 
by beginning with the first page and pro- 
ceeding to the last, but by turning to the 
Summary of Findings (page 312) and read- 
ing both forward and backward from that 
point. In the seventy-seven hospitals par- 
ticipating in the survey, there were 1,760 
internships and residencies approved by 
the American Medical Association. Atten- 
tion has been directed to their nature, 
their correlation with previous instruction, 
the value of the experience so gained 
in later practice, the place of internships 
in the entire scheme of medical education 
and other phases of the subject too numer- 
ous to dwell on here, 

We were amazed to learn that one-sixth 
of all the internships and residencies in 
the country are in the hospitals of New 
York. Since the practices of these hospitals 
are presumably representative of those in 
other places, this study should contribute 
to understanding of the function and réle 
of internship and residency in the medical 
scheme of things. The hospital superin- 
tendent, the members of hospital intern- 
ship committees, hospital trustees—to 
mention the chief gainers—have found 
here much information of value, heretofore 
scattered through many reference works. 
This is no dry report, a gathering of dull 
statistics to be placed on the library shelf 
to gather dust until consulted by another 
writer of internship reports. It is rather a 
report valuable to every hospital ad- 
ministrator; in addition, every physician 
who is an educator or who directs a hospital 
department will find it well to possess and 
become familiar with this volume. 
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The subject matter is most inclusive, 
covering, in addition to a survey of the 
purpose and scope of the study, the history 
of internships and residencies, the facilities 
in New York and the relation of intern 
and graduate education to practice. Other 
subjects are: A Survey of 1,904 Practicing 
Physicians; Geographic Distribution of 
the Medical Colleges Supplying House 
Staffs to New York City Hospitals; 
Factors Contributing to Staff Efficiency; 
Hospital Libraries and Their Use; Prepara- 
tion and Training of the Intern; Organiza- 
tion of the Internship Program and Capac- 
ity of the Hospital in Relation to Quality 
of the Internship; and a compilation of the 
residencies and fellowships in New York 
Hospitals. There are an excellent summary 
of the findings and fine supplementary 
tables covering staff positions not approved 
by the American Medical Association, 
comments by practicing physicians on 
their internships, forms for recording 
interns’ rating and services, conditions 
and procedures in intern training, opinions 
on the value of residencies, descriptions 
of internships and residencies in selected 
hospital situations, etc. An intern’s day is 
surveyed. There is a complete bibliography. 
In other words, the broad field is covered 
in comprehensive and careful fashion. 

An intern’s or resident’s education de- 
pends upon the hospital staff men. And 
this education is his first due. Upon it 
depends the future of American medicine. 
The sound report here reviewed, hand- 
somely printed, careful and complete, 
should show the way for “‘a mature plan” 
for that education. 

We 


ments and prices. 


Subscribers to Tut AMERICAN JOURNAL oF SuRGERY visiting New York City are invited to 
make the office of the publishers (The American Journal of Surgery, Inc., 49 West 45th Street, New 
York) their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reser- 
vations will gladly be made for those advising us in advance; kindly notify us in detail as to require- 


. 
. 


SSA OS 


Denn 


ORIG INAL 


A CLINICAL STUDY OF PULMONARY EMBOLISM* 


ARTIC 


AN ANALYSIS OF 146 FATAL CASES 


ATAL pulmonary embolism, like the 

terminal convulsions of uremia, is the 

tragic final explosion of a disease 
process that has been smouldering under- 
ground for a prolonged period. The popping 
eyes, the suffocation, the sudden death are 
all caused by the impaction of the embolus 
in the pulmonary artery and the formation 
of fresh thrombus about it. The formation 
of the clot, its slipping, its nonchalant 
ascent through the femoral and iliac veins 
to the vena cava are all so devoid of symp- 
toms that no warning is given unless 
attention is paid to the patient’s minor 
complaints .Such is the picture of pul- 
monary embolism as it unfolds when a large 
number of these catastrophes is care- 
fully analyzed and the pertinent details 
compared. 

This paper will attempt to fit together 
the salient points of 146 fatal pulmonary 
embolisms. The records were taken from 
the Robert Packer Hospital, Sayre, Penn- 
sylvania, the Jefferson Hospital and the 
Philadelphia General Hospital, Philadel- 
phia, Pennsylvania, and from question- 
naires sent to friends in widely distributed 
areas of the United States; it therefore 
represents an excellent cross section of the 
embolism problem in this country. An 
attempt was made to elicit the following 
information: 

1. The physical and nervous make-up of 
these unfortunate patients. 

2. The early symptoms of the disorder. 


Corinna Borden Keen Fellow in Surgery, Jefferson Medical College 
PHILADELPHIA, PENNSYLVANIA 
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3. The story of the “crash.” 

4. The réles played by factors, such as 
infection, operative or obstetric procedures, 
anesthesia, systemic disease, etc. 


THE PATIENTS 


It is surprising how painstakingly the 
head, neck, chest, abdomen, pelvis, and 
extremities are described in cases of this 
type, and how often the patient is for- 
gotten. The patient may have been a 
gangling negro laborer, a stodgy Lithu- 
anian scrub-woman or an excitable little 
Jewish shopkeeper, but usually no record 
was made of such facts. The height and 
weight of the patient were in many in- 
stances added to the records by the 
pathologist. With the death of the patient 
and a lapse of several years, any facts not 
recorded on the history sheet are lost 
forever. 

Eighty-two of the patients were men and 
sixty-four were women. Sex apparently had 
no bearing on the disorder. In hospitals 
where there are active gynecologic and 
obstetrical services, the proportions of men 
to women were reverse 

The average age of the entire group was 
44 years. One patient was 114, another 89, 
and most of the group had passed their 
fortieth birthday. 

Inasmuch as the height and weight of 
many patients were not recorded, it is 
impossible to give accurate averages, but so 
many of the group were described as 


* Clinical Research Project sponsored by Corinna Borden Keen Research Fellowship, Jefferson Medical College. 
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“obese” that it can be definitely stated 
that pulmonary embolism is more prevalent 
among the overweight than among the 
lean. 

No race or group appeared to be immune 
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Sixty-five per cent of the group had sub- 
normal blood pressure at some time during 
their convalescence, while 5 per cent 
were definitely hypertensive. Hypotension 
was not of itself a necessary factor. 


RACE: 
MORALE: 


-1460 FATAL PULMONARY EMBOLISMS = 
-THE PATIENTS 


56% 


(VARIABLE) 


41 


from the disorder, but the black man is 
apparently slightly less susceptible to 
embolism than the white man. The Jew 
seems to be less frequently affected than 
other groups. 

The nervous make-up of the patient was 
only rarely mentioned in case reports, but 
in the group seen and examined personally 
by the writer, an impressive number ex- 
hibited a stodgy and morose personality. 


EARLY SYMPTOMS AND SIGNS 


In spite of the fact that the chart may 
show convalescence to be progressing 
splendidly, the patient does not feel at all 
splendid. He is uneasy, but cannot tell why. 
He often has a sense of impending disaster 
and speaks to his relatives or friends about 
it. These facts, however, are rarely ex- 
pressed in writing on the chart; they are 
usually ferreted out of the family or the 
attending nurses after the death of the 
patient. 

Unexplained moderate fever occurred 
during the convalescence of twenty-seven 
patients (18 per cent). 


CHART I. 


Only eight of the 104 patients who were 
apparently free of frank infection showed 
pain or tenderness prior to the onset of 
chest symptoms. Three of these patients 
had pain in the operative site; five had pain 
in the femoral region. However, the attend- 
ing nurses, when questioned closely, stated 
that many of the unfortunate individuals 
complained of minor aches, pains, or 
“uneasy feelings” of which neither the 


= 146 FATAL PULMONARY EMBOLISMS = 
EARLY SIGNS & SYMPTOMS 


Unexplained moderate fever : 18% 
Frankly infected wounds : 16% 
Unexplained pain in operative site : 2% 
Unexplained pain in leg > 3% 
\, Definite phlebitis > 4% 

Symptoms and signs so mild that they 
were not recorded > 45% 

LATE SIGNS & SYMPTOMS 

Gasped, fainted, became pallid 30 
Died within one hour ’ 
Chest pain, cyanosis, hemoptysis 61% 
Lived several hours or days . 
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patient nor the nurse spoke to the attending 
physicians. 

It will be seen, therefore, that the pro- 
dromal symptoms of this disorder are 
insignificant and can only be discovered by 
patience and perseverence on the part of 
the attendant. It often happens that minor 
symptoms may have major significance. 


THE CRASH 


In marked contrast to the peaceful 
prodromata is the crashing climax of the 
disease. The patient prepares to leave the 
hospital, but drops gasping to the floor. 
Most often the patient “faints.”” Some 
have severe “‘chills.’”” One patient in this 
series, who had been in the psychopathic 
ward and was not confined to bed at all, 
dropped dead of massive embolism while 
walking in the hospital grounds. 

The symptoms of the closing chapter 
depend upon the size, and hence upon the 
site of lodgement, of the embolus. If the 
embolus is a massive one and completely 
blocks the main branch of the pulmonary 
artery, the blood supply to both lungs is 
shut off. The patient gasps, becomes pallid, 
and dies almost instantly. Fifty-seven 
patients in this group (39 per cent) died in 
this fashion. If the main branch is only 
partially blocked, on the other hand, the 
patient becomes cyanotic instead of pallid, 
and faints; occasionally a severe chill, 
accompanied by sharp chest pain and 
dyspnea, is the first symptom. The partial 
block gradually becomes a complete one 
because of the accumulation of newly 
formed thrombus about the embolus. Such 
patients live for several hours or days, and 
may even be rescued by the Trendelenburg 
operation or may occasionally recover with 
medical treatment. In this series, eighty- 
nine (61 per cent), died in this manner. 


FACTORS IN EMBOLISM 


Trauma was present in every instance, 
whether accidental, operative, puerperal, 
septic, or psychic. In the so-called 
“medical” pulmonary embolisms, over- 
work, starvation, prolonged illness and 
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worry furnished the dull and protracted 
torture which is more upsetting than 
actual physical injury. 

Type of operation and postoperative 
treatment apparently had little to do with 
the incidence of pulmonary embolism in 
this group. The fact that some of the oper- 
atiye procedures were prolonged and diffi- 
cult is countered by the fact that other 
patients similarly treated did not develop 
embolism. The author believes that the 
reputation acquired by certain operative 
procedures, such as prostatectomy, of 
readily giving rise to embolism is due to 
the type of patient rather than to the 
operation itself. In other words, the old 
man with a large prostate may develop 
pulmonary embolism just as truly after 
having fractured his clavicle or while 
laid up with rheumatism. Ovarian cystec- 
tomy also has a reputation as a prelude to 
embolism, but the usual type of patient 
with this pathology is often an extremely 
frayed-out old lady who might as easily 
develop embolism after having slipped 
upon the ice and fractured her hip. 

In the present series, 128 patients (87 
per cent), had been ill in bed for a week 
before embolism developed, but in twelve 
instances death struck in less than a week. 
Three patients died within two days after 
operation. Two instances were found in 
which the patients had not been confined 
continuously in bed. 

The type of anesthesia used in the oper- 
ative group varied according to the prev- 
alence of the anesthesia in use in the 
hospital in which the patient was treated. 
Abdominal operations furnished more pul- 
monary emboli than chest surgery, but 
more abdominal then chest surgery is done 
in the hospitals used in this study. 

Frank infection played a réle in only 
twenty-two cases (15.7 per cent), and 
mostly in the younger patients. Typical of 
these infective cases were fatal embolisms 
in children with peritonitis. Infection ceér- 
tainly is a definite factor in phlebitis, but 
phlebitis with perivascular infiltration and 
induration is quite a different pathologic 
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picture from the “silent” thrombosis 
giving rise to embolism. Only six (4 per 
cent) of the entire group had clinical 


Fic. 1. The pulmonary artery. Moulage cast made 
from serial sections of a normal cadaver. At this 
angle the right branch does not show its true 
size, which is about one-third larger in diameter 
than the left branch. Notice how quickly the 
main branches break up into very much smaller 
twigs. 


phlebitis; typical of these patients were 
those with diabetic gangrene, two of whom 
developed massive pulmonary embolism 
after amputation. 


ANATOMY OF THE PULMONARY ARTERY 


The pulmonary artery is a much larger 
vessel and lies much nearer the sternum 
than one would suppose. It is equal in 
diameter to the aorta. The conus arteriosus 
lies immediately beneath the sternum at 
the third rib; the pulmonary valve is mid- 
way between the second and third ribs. The 
pulmonary artery lies upon the aorta in its 
first portion, but gradually rolls off it to the 
left, so that at its bifurcation the right 
branch can pass through the aortic arch. 
On either side of the conus arteriosus lie 
the right and left atria, the right being the 
more prominent anteriorly. The peri- 
cardium is firmly attached to the pul- 
monary artery at its bifurcation and to the 
aorta where that vessel arches posteriorly. 
Behind these two great vessels lies the 
transverse sinus of the pericardium, im- 


portant in the Trendelenburg operation 
because it furnishes a passageway for the 
introduction of the sound carrying the 


Fic. 2. Showing the posterior curve of the left 
branch of the pulmonary artery. The cast 
in this view (from the left) shows the true 
position of the pulmonary artery in the 
erect human body. 


rubber tube which acts as retractor and 
tourniquet. 

From wax casts, made from normal 
cadavers, the posterior sweep of the left 
branch of the pulmonary artery and the 
transverse course of the right branch 
through the aortic arch and behind the 
superior vena cava may be easily seen. 
The right branch, carrying blood to the 
three lobes of the right lung, is about one- 
third larger in diameter than the left 
branch. As soon as the main branches reach 
their respective lungs, they immediately 
spread out in all directions; the diameter 
of the vessels rapidly diminishes as the 
periphery is reached. There is quite free 
anastomosis between the fine terminal 
twigs of each lobule but none between 
adjacent lobules. 

The pulmonary artery is supplied with 
sympathetic and parasympathetic fibers 
from the cardiac plexus. 


PHYSIOLOGY OF THROMBOSIS AND EMBOLISM 


The formation of clots both in and out- 
side the blood vessels has been repeatedly 
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Fic. 3. The great vessels of the chest shown in Fic. 4. The relations of the structures passing 
their relation to the trachea and the right beneath the arch of the aorta. Notice the ; 
atrium. The nail was driven through the areolar space which permits expansion of the ie 
second left interspace close to the sternum; vessels without impingement of neighboring 
its head indicates the relation of the vessels structures. ‘ 
to the anterior chest wall. 


Fic. 5. Cephalic view, showing the relations of Fic. 6. The right branch of the pulmonary iad 
the right branch to the arch of the aorta and artery shown in relation to the aorta and the s 
the bifurcation of the trachea. The model bifurcation of the trachea. 
was turned slightly to the left so as to show 
the bifurcation of the trachea. This alters 
the true anteroposterior appearance. 
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observed. (It is very difficult to produce 3. Increase in lipoid content. 
aseptic thrombosis in animals.) The jelling 4. Increased CO: combining power 
of normal blood in a test tube is quite a (acidosis). 


“ASEPTIC” THROMBOS Is 


“COAGULOSE” 


Present in liq uid im 


Form matrix to which 
platelets clump and adhere 


n Temoved. 


ad’ sis by toxins 
increases 
viscosity o 


blood. 


is slowest : and pelvis. 
THE BACTERIAL SECRETIONS ARE ETIOLOGIC FACTORS. 
THE BACTERIA THEMSELVES MAY OR MAY NOT BE FOUND. 


CHART II. 


different process from the formation of the 5. Increase in calcium content. 
firm, sticky clot that closes a lacerated or 6. Increase in fibrinogen content. 


infected vessel where endothelium and cell Changes in Cell Constituents: 
secretions play their parts. 1. Increase of platelets. 

In spite of the multiplicity of theories 2. Increase of leucocytes. 
concerning coagulation in vitro, all of which 3. Decrease of red cells. 
presuppose phenomena which explain but Changes in Blood Phenomena: 
cannot as yet be proved, only three factors 1. Marked acceleration of sedimentation 
are involved in the process: the blood cells, rate of red cells. 
the fluid in which the cells are suspended, 2. Increased agglutination and clumping 
and the endothelium in contact with the of platelets. 
blood stream. In the normal state, the 3. Instability of electric charge of elec- 
blood cells are borne freely, in a complex trolytic elements of blood colloids. 
suspending medium along an endothelium 4. Increased blood viscosity. 
surface. Coagulation within a_ vessel 5. Shortening of bleeding and coagu- 


(thrombosis) may be experimentally pro- lation time. 

duced by altering the normal status of any Changes in the blood structure, in the 
one of the three factors, the cells, the fluid, reticulo-endothelial system, or in the blood- 
or the endothelium. Trauma, either vessel walls, have a definite deterrent or 
physical or psychic, affects all three of these accelerative influence upon intravascular 
factors, but not equally in different animals. clotting. That an increase in the coag- 
These changes are apparently provoked by lability of blood plasma may occur in 
fright, loss of body fluid, and the absorption previously healthy persons, causing wide- 


of catabolic tissue products. spread thrombotic lesions with none of the 
Chemical Changes in the Plasma: usual provocative factors, such as disease, 
1. Decrease in albumin content. trauma or operation, was announced by 


2. Increase in globulin content. Brown and Nygaard! in 1935. This con- 
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dition is undoubtedly related to the so- Gibbon,’ and others, who found that com- 
plete obstruction caused death, but that 


called ‘“‘effort thrombosis” of Loehr,? 
described in 1929. Rosenow’s* theory that 
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partial obstruction caused few symptoms. 


THE OF A ‘THROMBUS 


B. dontRACHION AND CRAVLING 


all thrombosis and embolism result from 
bacterial infection has as yet not been 
accepted, but recently Genou‘ (1935), has 
described a form of aseptic thrombosis 
which begins with bacteremia and ends 
with an aseptic clot. 

While it is held by some pathologists 
that the symptoms of pulmonary embolism 
are often due to progressive thrombosis in 
the pulmonary artery and that fatal symp- 
toms arise when and if occlusion becomes 
absolute, this does not appear likely for 
these reasons: 

1. Practically all pulmonary emboli ex- 
hibit a coiled appearance which could only 
be produced by churning about in the heart 
and being thrown forcibly into the pul- 
monary artery. 

2. At Sayre, in 1931, Ronald Hamilton 
and the author produced artificial emboli 
in dogs by injecting a mixture of ferric 
chloride and bismuth into the femoral vein, 
thereby producing all classic symptoms of 
massive pulmonary embolism, including 
the electrocardiographic findings described 
by Paul D. White.® 

3. The effect of obstructing the pul- 
monary artery by graduated external 
compression has been repeatedly studied 
by Hall and Ettinger,’ Churchill and 


CHART 


It would be difficult to explain the pro- 
gressively severe symptoms of the patient 
with an incomplete block of the pulmonary 
artery on the basis of pulmonary throm- 
bosis alone. Moreover, in nearly every case 
of fatal pulmonary embolism, the source 
of the embolus can be found if enough 
patience is exerted in the search. Pul- 
monary thrombosis without embolism is 
possible, but uncommon. 

One of the popular misconceptions of 
pulmonary embolism is that the embolus 
originates in a phlebitic area. This is not 
always true. Phlebitis may exist without 
thrombosis, and when the two coexist, the 
clot is usually so adherent to the inflamed 
vessel wall that it cannot be jarred loose. In 
only a small proportion of cases does 
thrombophlebitis result in pulmonary em- 
bolism; the adhesiveness of the clot is the 
determining factor. Once the large clot 
begins to crawl instead of becoming canal- 
ized, the fate of the patient is sealed. The 
resulting embolus has not occurred because 
the intern had the patient walk too soon or 
because the nurse permitted the patient to 
go to the bathroom. 

It is definitely established that veins are 
contractile by sympathetic stimulation 
just as are the arteries. Gotz,’ in 1864, 
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found that he could cause the abdominal 
veins of the frog to dilate markedly by 
tapping the intestines with the handle of a 
scalpel. More recently, Bayliss’ was able to 
cause similar venous dilatation in animals 
by destroying their sympathetic supply. 
The late beloved John B. Deaver recognized 
this fact and spoke repeatedly of the 
gentleness with which one should work in 
the vicinity of the large abdominal plexuses 
which he termed ‘“‘the abdominal brain.” 

Just as local trauma to the sympathetic 

fibers can cause local venous dilatation, so 
also can the depressor fibers of the para- 
sympathetic cause venous dilatation if the 
floor of the fourth be depressed. Such 
parasympathetic stimulation may also be 
achieved with acetylcholine, or the vaso- 
motor center may be stimulated with 
epinephrine. Cell chemistry is, therefore, a 
definite factor in vascular tone, and there is 
a definite relation between cell chemistry, 
metabolism and the endocrine system. 
Recently the male sex hormone (andro- 
sterone) has been prepared synthetically 
from sterol, a component of many foods, as 
has also the female hormone(progesterone). 

Wohlbach” declares that vitamin B; Is 
directly concerned in the physiology of 
the nervous system and that vitamin c 
deficiency affects mesenchymal tissues, 
particularly the formation and maintenance 
of intercellular materials. The menopausal 
vasodilatation is another example of endo- 
crine control of vascular tone. Marine?! 
proved the iodine-thyroid relationship 
many years ago. Camp and Higgins!” 
demonstrated that potassium is capable of 
exerting all the effects of epinephrine. 
Iron metabolism is definitely influenced by 
the spleen, according to Wright,'* and the 
spleen is in turn influenced by the auto- 
nomic system. Calcium metabolism is 
controlled by the parathyroids. 

This series of delicate controls and bal- 
ances can be compared to a carefully bal- 
anced fly-wheel of a turbine. The spokes of 
the wheel are the endocrine glands, the 
rim is the autonomic system binding 
together the spokes; the hub is cell metab- 
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olism. The power to turn the wheel is 
furnished by assimilable food and water, 
acted upon by enzymes, under the control 
of hormones and vitamins. Let us imagine 
two such wheels, one nicely balanced, the 
other out of balance, and subject them to 
equal strain by rotation at a high speed. 
One will spin harmlessly, the other will 
crack and fly apart when its limit of toler- 
ance is reached. 

Morale is the sum of a person’s physical 
condition plus his personality. It is the 
smooth hum of his fly-wheel or its discord- 
ant vibration. It is the most apparent 
index of a patient’s progress towards 
recovery. All known factors favoring throm- 
bosis are furthered when a patient becomes 
depressed. When a patient’s disposition and 
morale go into a slump, something is 
wrong, even though his chart is “normal.” 


THE DIAGNOSIS OF THROMBOSIS 


Except in rare instances (4 per cent in 
this series of 146 fatal pulmonary 
embolisms), thrombosis occurs without 
phlebitis; the usual symptoms of redness, 
edema and tenderness that characterize 
phlebitis are therefore of little value in 
diagnosing thrombosis, although Oware'! 
has found a characteristic tenderness in the 
sole of the foot accompanying thrombosis 
of the foot or leg. When thrombosis 
develops in the large veins of the abdomen 
or the small veins of the uterus or prostate, 
there are few or no symptoms of the 
thrombosis per se, but transient mild 
general symptoms of thrombosis (or of the 
pathologic complex giving rise to the 
thrombosis), do occur. This author, al- 
though he repeatedly missed such symp- 
toms at the time, has discovered later to his 
consternation that they had actually been 
present. From personal observation, it has 
become evident that restlessness, vague 
malaise, indefinite discomfort in the legs 
or abdomen, and a psychic slump have 
preceded embolism by several hours or 
days. Such symptoms in the convalescence 
of an obese or elderly patient must be 
regarded seriously, and should never be 
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dismissed with the prescription of five gr. of 
aspirin or a sedative. 

At first thought it would appear that be- 
cause of the very definite changes which 
occur in the blood after operation, early 
thrombosis could be discovered with the aid 
of the laboratory. The contrary, however, is 
unfortunately true, for the simpler labora- 
tory tests have little practical significance 
and the more significant tests are so com- 
plicated that the ordinary hospital labora- 
tory would be physically and financially 
unable to do repeated determinations on all 
convalescent patients. It is evident that 
the thrombophile must be picked out 
clinically, checked with laboratory aid, and 
treated expectantly. 

Of the multitude of tests designed to aid 
in the diagnosis of thrombosis only three 
are practical enough for use in the average 
hospital. These will be discussed briefly: 


1. Blood Coagulation Time (Lee-White 
Method). 


Method: Use a clean 5 c.c. syringe; rinse, 
fill, and empty with normal saline 
solution so that the barrel is sur- 
rounded with the isotonic solution. 
Cuickly withdraw 5 c.c. of blood 
from a vein and empty I c.c. into each 
of three small (8 mm.), tubes which 
have been cleaned with bichromate 
cleaning solution and rinsed in dis- 
tilled water. Rotate the tubes end- 
wise each 30 seconds until the blood 
column retains its shape on inversion. 
Record this time in minutes. 

Significance: Normal blood clots in from 
5 to 8 minutes. After operation clot- 
ting time is shortened until the fourth 
day. Shortening beyond the four-day 
period or at any time during convales- 
cence is suggestive of thrombosis. 

Comment: This is the simplest and most 
practical of the tests. Time required: 
ten minutes. When carefully done, 
the results parallel those of the more 
complicated but possibly more ac- 
curate “plasma clotting index” of 
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2. Platelet Count (Rees-Ecker Method). 


Method: Moisten a red cell pipette with 
diluting fluid. Make a freely bleeding 
puncture wound; avoid squeezing the 
tissues. Draw the blood to the 0.5 
mark. Fill to the 101 mark with 
diluting fluid. Count as you would the 


red cells. 

Diluting fluid: 
Sodium citrate...............3.8 gm. 
Brilliant cresyl blue.......... 0.1 C.c. 
Distilled water, to make. .. . 100.0 c.c. 


Significance: Platelets appear among 
the red cells as sharply outlined 
round, oval or elongated globules of 
unstained hyaline. Normal count: 
250,000 to 350,000. Platelets are 
increased after operation in propor- 
tion to the severity of the operation. 
If the platelet count falls below 
normal limits and continues low, a 
thrombus may be developing in some 
part of the circulation. 

Comment: Platelet counts are notably 
unreliable due to technical difficulties. 
Done by the same person, however, a 
series of counts may be valuable in 
showing a trend in the number of 
circulating platelets; individual 
counts mean little. 


3. Sedimentation Rate of Erythrocytes. 
Method: The blood sample should be 


taken without the aid of a tourniquet 
if possible, since venous hyperemia is 
believed to change the isoelectric 
point of the blood colloids. The needle 
is removed from the syringe and the 
blood is expelled into a test tube, the 
walls of which have been moistened 
with a saturated solution of sodium 
citrate. The blood is mixed thor- 
oughly with the sodium citrate by 
inverting the tube several times with- 
out shaking. The blood is then drawn 
into a sedimentation tube to a mark 
and the displacement of the plasma 
column read in one hour. 
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Significance: The normal settling of the 
red cells is 15 mm. in one hour. The 
rate is increased during the first few 
days after operation (young patients: 
8-10 days; adults: 3-4 days; old 
patients: 10-20 days). Accelerated 
sedimentation at other times during 
convalescence should be regarded 
with apprehension. 

Comment: Time required: one hour. An 
increased settling of the red cells is 
the most constant finding in thrombo- 
sis; a sedimentation reading should 
be promptly made and repeated daily 
whenever thrombosis is suspected. 


THE TREATMENT OF THROMBOSIS 


Once massive thrombosis has set in little 
can be done, for embolism in minor or 
major form then becomes a certainty. The 
question of increasing or decreasing the 
patient’s activity is a toss-up and the entire 
outlook is a gloomy one. If, however, the 
thrombophile can be recognized early, 
certain valuable procedures may be insti- 
tuted which will make further thrombosis 
unlikely and permit the minor thrombosis 
to subside. 

After Kugelmass suggestion, a low-fat, 
low-protein diet is given to decrease the 
clotting factors of the blood. The intra- 
venous injection of 10 c.c. of 10 per cent 
sodium thiosulphate solution each day for 
three days, followed by other series of 
injections at three-day intervals, will 
decrease the prothrombin and have little 
influence on the fibrinogen (Bancroft and 
Stanley-Brown"). 

Heparin (anti-prothrombin), obtained 
from the liver and other organs, was first 
suggested as an anti-coagulant by Howell** 
in 1925. It is water-soluble, non-toxic, 
thermostable, and gives no protein reac- 
tions when injected into the blood stream. 
When added to a solution of thrombin, ac- 
cording to Wright,'* or incubated with it 
for many hours, heparin does not interfere 
with the coagulating effect of thrombin on 
fibrinogen; it is therefore not a direct 
antithrombin. Howell suggests that he- 
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parin combines or reacts with prothrombin 
to prevent its transformation to thrombin. 
Heparin and cephalin (thrombokinase, 
tissue-extract), neutralize one another, so 
that a heparin-cephalin balance apparently 
governs thrombin formation. Recently 
Best, Charles, and Cowan* have reported 
beneficial clinical results in thrombosis 
through the use of heparin prepared by 
themselves at the University of Toronto. 
It is therefore possible, with clinical evi- 
dence of thrombosis, to cut down new intra- 
vascular clotting (at least temporarily), by 
the injection of a harmless substance. 

The use of the more active anti-co- 
agulants in post-operative thrombosis is 
fraught with danger, for their effect is 
transitory and lysis of the thrombus might 
cause the clot to lose its grip on the vessel 
wall with disastrous results. 

The patient must be encouraged to 
become interested in games or in light 
reading, his fluid intake must be increased, 
he should be out of bed if possible, and his 
minor complaints ought to be carefully re- 
corded and sympathetically treated. More 
important, further elective surgery should 
be postponed or avoided. 


THE RELATION OF SYMPTOMS 
TO THE EXTENT 
BLOCKAGE 


The size of embolic objects that can 
reach the pulmonary artery is sometimes 
startling. The largest embolus seen by the 
author was equal in diameter to the thumb 
and more than twice as long; it measured 
11.3 by 2.0 cms. It was firm, brittle, brick- 
red in color and mottled with purple; it 
clearly consisted of a vein cast folded upon 
itself three times and was buried in a gel of 
recent currant-jelly clot. In contrast to 
such an embolus its the soft, fragile type 
that plugs the smaller branches or even the 
whole artery and must be removed piece- 
meal; this type is the result of multiple 
small emboli plus active pulmonary throm- 
bosis. Microscopically the embolus is seen to 
consist of lamina of fibrin buried in vascular 


débris. 
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The embolus may cause one or all four of 
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A block of either branch prevents blood 


the following types of pulmonary artery from reaching the entire lung supplied by 


blockage: 


Fic. 7. Massive block of the main stem. Second- 
ary thrombosis has filled the entire arterial 
tree. Emdedded in the débris is a coiled cast of 
the femoral vein. 


Block of the main item. 
Block of the right branch. 
. Block of the left branch. 
Lobar block. 

Massive block of the main stem causes 
immediate death. This is the embolie 
syncopale of Rochet." No blood can get to 
the lungs, and cerebral anemia and death 
promptly ensue. If the block be only 
partial, the set of symptoms so ably 
described by White® as cor pulmonale 
appears. There is collapse, syncope, and 
pallor. The tremendous dilatation of the 
right heart causes marked precordial pulsa- 
tion. The reflux into the vena cava causes 
distention and pulsation of the jugular 
veins. There is a gallop rhythm, with 
definite electrocardiographic signs (upright 
T wave with relatively normal p and grs 
waves in lead tv), of a dilated, laboring 
right heart. X-ray shows the greatly 
dilated right heart and also dilation of the 
pulmonary artery. 


that: branch. Blood flow to the opposite 


Fic. 8. Complete block of the right branch with 
thrombosis of all terminal twigs. 


lung is greatly increased, so much so, that 
symptoms of congestion often develop. As 
contrasted with massive block, intense 
cyanosis and dyspnea are seen instead of 
pallor and syncope. Rochet describes this 
type of embolism as embolie asphyxique. 
Severe chest pain ushers in the symptoms. 
The right heart is moderately dilated and 
there is a partial reflux into the vena cava 
which may or may not cause distention and 
pulsation of the jugular veins. If fresh 
thrombosis develops about the impacted 
embolism, the entire pulmonary tree may 
become blocked, so that death becomes 
inevitable. There is no doubt but that 
incomplete branch blocks have been fol- 
lowed by dissolution of the embolus and 
recovery. 

Lobar block undoubtedly accounts for 
many “post-operative pneumonias.” Fol- 
lowing a sudden onset of chest pain, 
dyspnea, and cyanosis, the patient coughs 
up rusty sputum. There is very little back 
pressure into the right heart; the pathology 
as well as the symptoms are respiratory 
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rather than circulatory. The adjacent 
lobes become congested. The bloodless lobe 
may become airless and collapse. There is 
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DIFFERENTIAL DIAGNOSIS 


Atelectasis (from aspiration) gives rise 
to symptoms very similar to the minor 
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CHART V. 


no crisis such as in a lobar pneumonia; 
instead, the patient runs a prolonged course 
and usually gets well. When such symp- 
toms follow a known thrombophlebitis or 
an unexplained slight fever, the diagnosis 
should be apparent. 


forms of pulmonary embolism, but at- 
electasis appears earlier after anesthesia 
than embolism or infarction. Because the 
lesion of atelectasis is usually centrally 
located and in line with a main bronchus 
it does not cause so much pleuritic pain as 
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infarction, while irritation within the 


Coronary occlusion causes terminal symp- 


bronchus gives rise to more severe cough toms easily confused with those of pul- 
and fever than does infarction. Usually monary embolism. The same etiologic 
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CHART VII. 


the atelectatic area can be demonstrated 
by x-ray and confirmed by bronchoscopy. 

Spontaneous pneumothorax should not be 
confused with embolism because of the 
definite character of the breath sounds and 
the shifting of the mediastinum which ac- 
company pneumothorax. A bed-side x-ray 
of the chest should settle all doubt. 


factors are apparently involved; in fact, 
according to Matas'* and DeTakats'® 
there are times when the two lesions occur 
simultaneously. Hamilton*! suggests that a 
careful review of the patient’s history may 
bring to light past events that would 
clarify the clinical picture, such as anginal 
attacks, dyspnea, exhaustion, or long- 


AAA 
of right aurtch, Aurrcle 
ret eck Lilac 
A 
> 
SEED 
BLOCK 


16 American Journal of Surgery Robertson—Pulmonary Embolism Jury, 1938 


standing auricular fibrillation. Lead tv of ticular interest about this record are that 
the electrocardiographic tracing (with the _ it differs from the lead rv tracing of the T! 
right hand electrode applied to the pre- or T* types of coronary thrombosis” 
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PULMONARY INFARCTION 


CHART VIII. 


(Paul D. White*). Except in contemplation 
of the Trendelenburg operation it is not 
necessary to differentiate the two disorders, 
and the treatment of one would in nowise 
detract from the proper treatment of the 
other. 


cordium between the sternum and the 
nipple-line) “will record an upright T-wave 


THE SYMPTOMS OF PULMONARY 
INFARCTION 


From clinical records, one would assume 
that pulmonary infarction is a rare occur- 
rence; from autopsy records, however, 
pulmonary infarction becomes a common 
occurrence. From clinical records, post- 
operative pleurisy appears to be rather 
frequent; in autopsy records, postoperative 
pleurisy is rarely found. There can be but 
one explanation: the clinical diagnosis is 
missed. 

The pulmonary infarct is always of the 
hemorrhagic variety. With the blockage of 
a terminal twig of the pulmonary artery, a 
cone-shaped area of lung becomes avascu- 
lar. There is quite free anastomosis between 
the terminal twigs of the pulmonary 
artery; the anastomosing branches at once 
fill the deprived area. But there is a limit to 


Fic. 9. Typical pulmonary infarct. 


with relatively normal P and QRS waves 
in acute cor pulmonale. The points of par- 
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the amount of blood the anastomosing 
branch can carry and the valient effort soon 
fails. Coagulation and thrombosis follow. 

Infarction has not the dramatic crash of 
the massive embolus. The symptoms await 
the development of an irritative pleurisy. 
Milder forms of bland infarction cause little 
more distress than a “catch in the side” 
and possibly a dry cough. Septic or malig- 
nant infarcts, even though minute in size, 
cause progressive and even disastrous 
results. 

Upon examining the records of a very 
large group of pulmonary infarctions at 
the Philadelphia General Hospital, it was 
found that the average age of the patient 
was decidedly lower than in any of the 
embolism groups. Also, it was evident that 
infection played a very prominent réle. One 
striking feature was the large number of 
bland and sterile infarctions that occurred 
in infectious diseases (here Genou’s‘ theory 
of aseptic thrombosis is brilliantly ap- 
plicable); yet only one in five of the in- 
farctions was diagnosed prior to necropsy. 
Because many bland infarctions heal 
promptly with few symptoms, one is led to 
believe that a great number of infarctions 
are constantly occurring in the surgical and 
medical wards without being recognized. So 
frequently has the recorded cause of death 
after operation been upset by the patholo- 
gist in this large series of embolism and 
infarction, that one should eye with suspi- 
cion any clinical diagnosis of pulmonary 
edema, pulmonary collapse, or myocarditis 
with failure of the right heart, unless that 
diagnosis has been checked at autopsy. 
This is one more argument for routine 
outopsies. 


TREATMENT 


Oxygen should be administered as soon 
as any cyanosis is apparent and continued 
until all hope has been abandoned, but 
since blood can carry only a given amount 
of oxygen it is futile to attempt to push the 
oxygen indiscriminately when large por- 
tions of the lung are bloodless. 
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Papaverine, first suggested by Pal? in 
1914 as a vasodilator, is at present the most 
advocated drug in the medical treatment 
of these catastrophes. It does not keep 
well in solution, but the crystals dissolve 
rapidly in a 1.0 c.c. ampule of physiologic 
salt solution. The usual dose is 30.0 mg. 
(14 gr.). When papaverine is slewly in- 
jected intravenously it shortly causes 
generalized vasodilation, including in its 
action a rather pronounced vasodilation of 
the pulmonary artery, permitting the 
embolus to be partially dislodged and 
allowing a column of blood to be squeezed 
past the obstruction. A synthetic drug 
(eupaverine) has recently been made avail- 
able; it has the same pharmaceutical 
properties as papaverine, but is less toxic. 
Spasmalgin is a proprietary preparation 
combaning papaverine hydrochloride 21.0 
mg. (14 gr.), pantepen (an opium deriva- 
tive) 12.0 mg. (46 gr.), and atrinal (a 
belladonna 1.0 mg. gr.) 
in a 1.1 c.c. ampule. However, it has the 
disadvantage of subcutaneous or intra- 
muscular use, whereas papaverine or eu- 
paverine may be injected intravenously. 
Collins*? reports the successful use of 
spasmalgin in nine of ten pulmonary 
embolisms. Although it is difficult to 
evaluate results when a proportion of pa- 
tients with pulmonary embolism recover 
without any treatment whatever, De 
Takats" believes that lives may be saved 
through the use of papaverine. 

When the jugular veins stand out promi- 
nently and pulsate, venous section will 
relieve the right heart of some of its 
burden. It is a principle of physics that after 
a certain pressure is reached, no more fluid 
can be pushed through an aperature even 
though dangerous additional pressure is 
applied. Churchill?! has found the right 
heart and the pulmonary artery nearly 
collapsed proximal to a complete pulmonary 
block due to the playing out of the right 
ventricle. In such cases it is possible that 
intravenous fluids, especially glucose, might 
be of assistance if any blood at all can be 
squeezed past the embolus. 
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Digitalis in full, but not toxic, doses may 
help the laboring right heart. 

Morphine, used unsparingly, will combat 
excitement. Its effect upon the respiration 
should not prevent its use, for the difficulty 
is with the circulation, not with respiration. 
If respiration fails, the respirator might be 
of assistance, but bloodless lungs can do 
little even though respiration be continued. 

When all else fails and the patient is 
comatose, an operative removal of the 
block should certainly be attempted. The 
Trendelenburg operation is a formidable 
task with tremendous odds against its 
success, but the patient and his family 
expect courage in the surgeon at just such a 
crisis. It is the patient’s last chance. 

Pulmonary infarction offers a much 
rosier picture so far as treatment is con- 
cerned. Many infarctions heal entirely 
with no treatment whatever, but in the 
others intelligent treatment must wait 
upon recognition. Strapping of the chest 
relieves much of the pain and codeine 
relieves the cough. Amytal or one of the 
barbiturates insures rest. Heat has proven 
very soothing and can do no harm. 


PREVENTION OF INFARCTION AND EMBOLISM 


Evaluation of prophylactic measures 
directed against a disorder which fluctuates 
in prevalence as does pulmonary embolism, 
is fraught with peril. Von Beck” of Karls- 
ruhe reported that during the years from 
1919 to 1928, 27,730 operations were 
performed with only three fatal pulmonary 
embolisms (0.01 per cent, or one embolic 
death in each 9,243 operations). The gen- 
eral prevalence of fatal pulmonary em- 
bolism in Europe and America in 2,196,834 
operations from 1913 to 1931 was 0.27 per 
cent?* (one embolic death in each 400 
operations). Von Beck used no routine 
prophylaxis; if his patients had worn a red 
sock on one foot and a green one on the 
other, a wrong conclusion to a fortunate 
experience might have been reached. Says 
Matas: “It is obvious that any pro- 
phylactic measures instituted in a routine 
fashion during a relatively immune period 
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would be credited to whatever preventive 
treatments have been instituted, when in 
reality they played no part in the 
immunity.” 

Most measures advocated for the preven- 
tion of postoperative pulmonary embolism 
have for their basis a stimulation of 
vascular flow by physiotherapy. Some of 
the suggested measures are bizarre: rollers 
are installed on the bed, and the patient is 
instructed to rub his feet and legs against 
them; rhythmically contracting air cushions 
are strapped to the patient’s legs; levers are 
constructed to raise and lower the patient’s 
limbs. More practical and just as effective 
are Eugene Pool’s*‘ exercises, suggested in 
1913, which prevent stagnation in the large 
veins and do much to encourage the con- 
valescent patient by giving him something 
that he himself can do to aid his recovery. 
Raising the foot of the bed for periods of an 
hour several times daily also prevents 
pooling of blood in large vessels, but most 
patients complain of headache if the feet 
are elevated for too long periods at a time. 

The practice of keeping each patient in 
bed for a specified period after operation 
has become a custom as complicated as the 
correct use of table silver. No pulmonary 
embolism has ever resulted from getting 
a patient out of bed “‘too soon” although 
interns and nurses have been repeatedly 
made scapegoats in the scramble of at- 
tendants to escape responsibility after an 
embolic death. The old lady with a frac- 
tured hip is not kept in bed for prolonged 
periods; why should the old lady with gall- 
bladder disease? 

Welch,” in 1878, demonstrated conclu- 
sively that stagnation of the blood stream 
was not of itself the cause of thrombosis; 
physiotherapy, therefore, should be aided 
and abetted by psychotherapy and voca- 
tional therapy. Cults exist because the 
doctor has been negligent of the patient’s 
personality in his zeal to cure organic 
disease. Nothing should be _ permitted 
to disturb or irritate the sick man. Deaths 
should never be permitted to occur in the 
wards. The noisy or very ill patient should 
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be removed to a quiet room. Kindness, 
consideration and encouragement do much 
to hasten convalescence. This is not new, 
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prostatic disease or the patient with chronic 
osteomyelitis has been assigned the gloom- 
iest and most dismal corner available. 


CONVALESCENT EXERCISES 
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CHART IX. 


for in the thirteenth century Henri de 
Mondeville advised his students to “‘en- 
courage the patient with music of the 
sweet-stringed psaltery and with forged 
messages describing the death and con- 
fusion of his enemies, or his elevation to a 
bishopric if he be a churchman.” 

That the patient is fussy and difficult to 
manage should not influence the courtesy 
of the attendants. The patient did not come 
to the hospital for pleasant companion- 
ship; he left his home, his business and his 
associates to submit to unpleasant pro- 
cedures upon the advice of his physician. 
Once the physician accepts the care of a 
patient's body he must also accept the 
patient’s disposition and personality, pleas- 
ant or unpleasant. 

The patient must not be permitted to lie 
in bed and worry. He must be encouraged 
to move about in bed and become inter- 
ested in things as soon as comfort permits. 
Children’s wards have been made bright 
and attractive, but the old man with 


Kugelmann,” Mills, and Clark” have 
all shown that a low-fat, low-protein diet is 
least conducive to thrombotic changes; this 
type of diet should be instituted upon any 
sign of thrombosis or infarction or to 
suspected thrombophiles, rather than given 
routinely to all patients after operation. 
Bull®® warns against fluid loss during or 
after operation; the fluid intake should be 
increased upon the appearance of any 
symptoms of discomfort however mild. 

The routine administration of medicinal 
substances to all patients after operation 
has been found futile by nearly all investi- 
gators. Troell?® and Boshamer® have de- 
plored the routine use of thyroid extract 
after operation. Certainly thyroid extract 
should be given the hypothyroid patient as 
soon as he is admitted to the hospital and 
continued as soon after operation as possi- 
ble. More basal metabolic readings should 
be made on elective surgical patients. The 
same principles should apply in the use of 
anticoagulants such as hirudin, sodium 
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thiosulphate, sodium citrate, peptone, etc. 
It is not sound therapeutics to compel 500 
patients to live on milk and cream because 
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evidence is accumulating which points to 
some factor which upsets the sympathetic- 
parasympathetic balance of the vascular 
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one of them is apt to develop a peptic 
ulcer; we must find some means of picking 
out the thrombophilic patient, and then 
treat him. 

Accidents do not just happen; they are 
made. No short-cut or rule-of-thumb 
method of preventing infarction or em- 
bolism can avail. Each patient must be 
evaluated and treated individually. No 
elective operative procedure should be 
attempted unless the patient has been in 
the hospital for a sufficient length of time 
for careful study by the surgeon. 


THE STIGMA 


It may be concluded that, whereas fatal 
pulmonary embolism follows an operative 
procedure upon one patient and does not 
occur following a similar procedure by the 
same attendants upon another patient, the 
raison d’étre lies in the patient and not in 
the operative procedure. One patient is 
possessed of a stigma, not present in the 
other patient, which tips the coagulation 
balance towards thrombosis. The nature of 
this stigma has never been determined, but 


system through perverted hormone action, 
resulting in sedimentation of blood com- 
ponents normally held in suspension. 

It has been shown that embolism is more 
common in young patients with infected 
wounds and in older patients with cardio- 
renal-vascular disease. Twenty years ago 
Alexis Carrel said of thrombosis and 
embolism: ‘‘Perhaps the blood, too, be- 
comes old.” Many complicated and in- 
genious theories since then have failed to 
come so near the apparent truth. If it be 
true that disease hastens senility, then we 
have an interesting explanation of the rela- 
tion of infection in the younger patients 
and of cardiovascular disease in the older 
patients to thrombosis and embolism. It 
is possible that the “wearing out” of 
the endocrine and hematopoietic systems 
brings the blood components to that 
state, not yet clearly defined, where 
abnormal clotting and embolism are apt to 
occur. 

Be the cause what it may, clinicians are 
now picking out an occasional throm- 
bophile before embolism occurs. Although 
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as yet no definite assurance can be offered 
that embolism and thrombosis can be 
prevented even though the stigmatized 
patient is discovered, the problem is being 
attacked in a more rational manner than 
formerly and eventual success is assured. 

Said gloomy Bonaparte to Desaix at 
Marengo: “The battle is lost.” Desaix 
looked at his watch, found the hour was 
four o’clock and said: “‘Sire, the battle is 
lost; but there is yet time to win another.” 
The other battle was won. 
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ANESTHESIA FOR THYROIDECTOMY 


GeorGE JR., M.D. AND Lou E. ApDAms 
Cleveland Clinic 


CLEVELAND, OHIO 


ATIENTS with simple goiter usually 

are good operative risks; they are 

mentally and emotionally stable, and 
they tolerate general anesthetics well. Pa- 
tients with hyperthyroidism, however, are 
often critically ill and a prolonged depres- 
sion with a general anesthetic agent may 
lower the vital reserve to such a degree 
that a fatal postoperative pneumonia will 
develop. On the other hand, the accom- 
plishment of the operation under local 
anesthesia is rendered difficult by the 
exaggerated emotional and fear responses. 

The ideal anesthesia for patients with 
hyperthyroidism should provide the 
following: 

1. The operation should be performed 
without psychic trauma induced by undue 
fear or discomfort. 

2. Dangerous depression such as accom- 
panies ether anesthesia or full doses of 
avertin should be avoided, particularly in 
bad risk patients. 

3. The patient should remain at least 
partially conscious so that she may talk 
during the operation, thus allowing the 
anesthetist to judge her mental as well as 
physical reaction to the operative pro- 
cedure and to be aware of any trauma to 
the recurrent laryngeal nerves. 

4. Anoxemia should never occur. 

5. There should be no undue apprehen- 
sion before or during the operation and the 
patient should have no recollections of 
having experienced discomfort. 

It is quite obvious that no one anesthetic 
agent fulfills all these prerequisites. For 
many years, Dr. George Crile, Sr. has used 
a combination of local anesthesia and 
nitrous oxide-oxygen analgesia in which 
just enough gas is given to dull the sensory 
responses and to render the patient slightly 
euphoric. This type of anesthesia requires 
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an anesthetist who is well trained in the 
administration of analgesia, and it is neces- 
sary during its induction to keep the 
patient talking about extraneous subjects 
in order to divert her attention from the 
operation. Often it is possible with this 
technique so to divert the patient’s atten- 
tion that the operation can be performed 
before she realizes that anything more than 
a “‘little treatment” has been given. 


PREPARATION FOR OPERATION 


Medication preoperatively has consisted 
of relatively large doses of morphine and 
l{s50 gr. of atropine given at least one hour 
before the operation is begun. The dosage 
of morphine is given in accordance with 
the weight of the patient and the severity 
of the hyperthyroidism as indicated by the 
basal metabolic rate. The higher the 
metabolic rate, the more tolerant is the pa- 
tient of sedatives of all types. Practically 
no depression of respiration follows the 
hypodermic administration of 14 gr. of 
morphine to a patient who weighs 120 
pounds and has a metabolic rate of plus 
75 per cent. We are careful, however, not 
to use these larger doses in patients over 
60 years of age unless we are certain that 
no hypersensitivity to morphine exists. 
When dealing with a patient with an excit- 
able temperament and in whom it is desir- 
able to give the maximum preoperative 
dose of morphine, we give trial doses before 
the operation to make certain that no 
untoward reaction will follow. 

In patients with unstable temperaments, 
it has been our custom to have the anes- 
thetist visit the patient on the ward and 
give oxygen inhalations every day for a 
week before the time of the actual oper- 
ation. This acquaints the patient with the 
anesthetist and removes the fear of the gas 
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machine. When the operation is performed, 
the patient often does not realize that it is 
not merely the same treatment that she 
has had before. In order to make this 
possible, the patient is never informed of 
the date or time of the proposed operation 
and the operation is performed in the pa- 
tient’s room without moving her from her 
bed. When a nervous and emotional pa- 
tient with hyperthyroidism has been pre- 
pared in this manner, when she has had a 
maximum dose of morphine, and when she 
is thoroughly accustomed to the anesthetist 
and the gas machine, it is relatively easy to 
prepare her for operation in the room. 


TECHNIQUE OF LOCAL ANESTHESIA 


If the neck is pinched hard before the 
insertion of the first small hypodermic 
needle and if the first injection is carried 
out slowly, the novocaine can be infiltrated 
practically without sensation. The anes- 
thetist is always careful to warn the patient 
to expect this initial pinch. A solution of 
novocaine, 0.75 per cent, is used and 
adrenalin is never added when hyper- 
thyroidism is present. 

The first wheal is placed in the midpoint 
of the neck between the cricoid cartilage 
and the suprasternal notch. From this 
point the novocaine is infiltrated into the 
subcutaneous tissue along the line of the 
proposed incision. The injection is carried 
out slowly and care is taken not to allow 
the point of the needle to come through 
again to the sensitive skin. Painful intra- 
cutaneous infiltration is avoided, the solu- 
tion being injected well beneath the skin. 
Sufficient time is allowed for the novocaine 
to anesthetize each area before a second 
needle is inserted. When the line of the 
proposed incision has been infiltrated thor- 
oughly, the infiltration is carried upwards 
and downwards at the extremities of the 
transverse area of infiltration. In this 
way the cervical plexus, as it comes out 
from behind the sternocleidomastoid mus- 
cle, is blocked and the nerves traversing 
the neck from the lateral to the medial 
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aspects are anesthetized. The central por- 
tion can then be infiltrated quickly and 
without pain because the greater part of 


Fic. 1. The numbered areas are infiltrated in sequence 
in order to avoid as much sensation as possible during 


the procedure.* 


the innervation of this area has already 
been anesthetized by the lateral infiltra- 
tion. (Fig. 1.) 

After the skin incision has been made 
and the flaps elevated, the muscles are 
infiltrated with novocaine so that the pa- 
tient will not be conscious of pressure 
sensations when the muscles are retracted 
to expose the gland. As a rule, the thyroid 
gland itself is almost without sensation 
and the injection of a little novocaine 
around the capsule, especially at the 
superior pole, is all that is necessary during 
the actual resection of the gland. 

When the procedure is carried out in this 
manner, the patient is awake and talking 
with the anesthetist during the entire 
operation. Her general condition can be 
judged and the operation can be terminated 
after the resection of one lobe if the re- 
sponse is not satisfactory. Also, when the 
patient is conscious, she is better able to 
adjust herself to distortion of the larynx 

* No claim for originality is made for this technique. 


It is merely the method for infiltration which has been 
found to be most effective. 
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and trachea and can maintain an adequate 
respiratory exchange with greater ease 
than can a patient who is relaxed under a 
general anesthetic. Following such an 
anesthetic, the patient is alert and con- 
scious and depression does not occur. 


BASAL ANESTHESIA 


There are certain cases in which it is 
practically impossible to carry out the 
above procedure satisfactorily. This is 
particularly true in the case of foreigners 
who do not understand English and whom 
it is impossible to reassure or distract by 
conversation during the operation. Younger 
patients tend to be less codperative than 
elderly patients. Any patient who has been 
persistently uncodperative during the pre- 
operative period is apt to be an unsuitable 
subject for this type of anesthesia. With 
experience, one can usually make a fairly 
accurate prognosis of how the patient will 
behave during the operation and when it is 
thought that she will not codperate suffi- 
ciently to tolerate a thyroidectomy under 
local anesthesia with gas oxygen analgesia, 
it is usually advisable to consider the 
administration of some basal anesthetic 
agent. 

When dealing with highly emotional 
patients, fear can produce so exaggerated 
an emotional response that a fatal thyroid 
crisis may ensue. We have seen one in- 
stance in which such a patient was merely 
draped for operation in her room and a 
small amount of gas oxygen analgesia 
given. The neck was not so much as in- 
filtrated with novocaine, yet the pulse rate 
rose to 200 and within forty-eight hours 
she had died of a thyroid crisis. On the 
other hand, we have seen the pulse rate of 
a patient with severe hyperthyroidism rise 
40 points within four hours after the 
administration of avertin anesthesia given 
as a sedative, in a dose of 60 mg. per kilo- 
gram of body weight, no operation having 
been performed. 

The ideal basal anesthesia for thyroid 
surgery would be one whose action was not 
longer than one hour, one in which the 
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effects were constant and predictable, one 
which would produce amnesia or at least 
a dulling of the sensory threshold, one 
which would not be depressant to respira- 
tion, and finally a drug which would render 
the patient codperative, quiet, and yet 
allow sufficient responsiveness for the 
patient to converse with the anesthetist 
during the operation. 

In elderly patients and in patients who 
are emaciated or feeble, the depressing 
action of a basal anesthesia such as avertin 
may be sufficient to endanger life. For a 
number of years we have used small doses 
of avertin (60 to 70 mg. per kilogram of 
body weight) in younger patients and have 
found that it is both effective and safe, and 
that a satisfactory analgesia results in the 
majority of cases. The patients find that 
the induction of this type of anesthesia is 
pleasant and, despite the fact that they will 
talk and respond, there is almost complete 
amnesia. 

Recently, paraldehyde has been recom- 
mended as a basal anesthesia.' Since our 
criticisms of avertin were: (1) that too 
profound a depression was produced to 
make its use safe in elderly patients; (2) 
that the drug was somewhat too variable 
in its action and produced a profound 
depression in some cases and a very slight 
effect in others; and (3) that its depression 
of respiration not infrequently led to 
definite cyanosis, we tried paraldehyde to 
see whether this drug had any advantages 
as a basal anesthesia. 


COMPARISON OF RESULTS OBTAINED WITH 
DIFFERENT TYPES OF ANESTHETIC AGENTS 


One hundred consecutive thyroidec- 
tomies were analyzed in regard to the 
effectiveness of the anesthetic agents used. 
In all cases the neck was infiltrated with 
an 0.75 per cent solution of novocaine. In 
forty-six of these cases, the operation was 
performed under gas oxygen analgesia 
with the administration of morphine and 
atropine preoperatively. In forty cases, the 
operation was performed under a basal 
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anesthesia of 1.4 c.c. of paraldehyde for 
each 10 pounds of body weight, this dosage 
being increased 25 per cent for each 50 
points of elevation of the basal metabolic 
rate. We found the latter modification of 
dosage to be essential in the use of par- 
aldehyde, because the susceptibility of 
the patient to the drug varied markedly 
with the degree of elevation of the basal 
metabolic rate. Lastly, in fourteen cases the 
operation was performed under 60 mg. of 
avertin per kilogram of body weight. The 
patients who received paraldehyde or 
avertin as a basal anesthesia were given 
small doses of morphine, usually 1 gr., 
whereas the patients who had only gas 
oxygen analgesia received 14 to 14 gr. of 
morphine at least one hour before opera- 
tion. The paraldehyde was given by rectum 
in 2 or 3 ounces of starch water one hour 
or one and one-half hours before operation. 

Paraldehyde is a simple depressant of the 
hydrocarbon group. It is an extremely safe 
drug and has a wide margin of safety (it has 
been said that 100 c.c. can be administered 
without untoward results). It produces 
quiet sleep with a minimum depression of 
respiration and blood pressure and it has 
no unpleasant side actions. It is eliminated 
largely by the lungs. After its administra- 
tion by rectum, the patient is usually 
dozing in half an hour and the maximum 
depression occurs from one to one and one- 
half hours after the solution is given. It 
did not appear to be irritating to the 
rectum in any patient in this series, and on 
only one or two occasions was the drug 
expelled. As a rule, the patient is conscious 
and responds during and after the opera- 
tion. In only two instances in the forty 
cases which have been reviewed did the 
patient fail to react sufficiently to answer 
questions. In these two cases the patients 
slept for approximately one hour. In three 
cases it was necessary to supplement the 
paraldehyde with gas oxygen analgesia, 
and in one case deep gas oxygen anesthesia 
was necessary because of the failure of the 
patient to codperate. In all other instances, 
little or no gas was used. 
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In the group in which avertin was used, 
three of the fourteen patients could not be 
aroused at the close of the operation, and 
the period of unconsciousness varied from 
one-half to one and one-half hours. In one 
instance the basal anesthesia had to be 
supplemented with deep gas oxygen anal- 
gesia in order to obtain relaxation. 

In the group in which morphine alone 
was used preoperatively, there were forty- 
seven patients, and in six instances deep 
analgesia had to be resorted to in order to 
obtain relaxation. In no instance was 
complete anesthesia (patient unconscious) 
necessary. 

The codperation of the patient, the 
drowsiness at the beginning of the opera- 
tion, and the responsiveness of the patient 
during the operation were estimated by the 
anesthetist and graded from zero to four. 
For example, if the patient was so un- 
codperative that deep gas oxygen analgesia 
and restraint were required, the codpera- 
tion would be graded zero. If the patient 
codperated well and was not restless during 
the operation, the codperation would be 
graded four. The amount of vomiting 
postoperatively, the amount of mucus 
postoperatively, the degree of amnesia, and 
the extent of the patient’s unpleasant 
recollection of the operation were also 
graded from zero to four. The results of this 
tabulation appear in Table 1. 

It is clear that the patients who had 
medication with only morphine preopera- 
tively and were carried under gas oxygen 
analgesia were slightly more codperative 
than were those who had basal anesthetics 
of either avertin or paraldehyde. It must 
be remembered, however, that extremely 
nervous patients in whom we anticipated 
difficulties were usually given a_ basal 
anesthetic. Nevertheless, it is our impres- 
sion that a patient who has good emotional 
control will be more codperative under gas 
oxygen analgesia with preoperative medi- 
cation of only morphine and atropine than 
will the same patient under a light basal 
anesthesia. The basal anesthetic frequently 
appears to make the patient lose her 
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emotional control so that it is impossible to 
reason with her, an effect which is also 
noted when morphine is supplemented with 
nembutal or other barbiturate compounds 
given as a preoperative sedative. 

TABLE I 
RELATIVE EFFECTIVENESS OF ANESTHESIA IN I00 CON- 


SECUTIVE THYROIDECTOMIES 
Graded from Zero to Four 
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Patients 
Patients | Receiving | Patients 
Receiving | Paralde- Receiving 
Morphine hyde —— 
Gr. 4-4 | (1.4 Cc. | Me. 
and Gas | per 10 Lbs.| P* ja 
Oxygen Wt.) and M at 
Analgesia | Morphine —— 

Gr. % Gr. 46 

Coéperation of patient dur- 

ing operation........... 3.8 3.7 3.2 
Drowsiness at beginning of 

Responsiveness during oper- 

Vomiting after operation. . . 0.95 0.8 1.0 
Mucus after operation.... . 0.46 0.68 0.5 
Amnesia regarding opera- 

Unpleasant ‘recollections of 

operation. ees 0.72 0.05 0.07 


The patients who had avertin were the 
most drowsy at the time of operation. 
Those with paraldehyde appeared to be 
somewhat more alert. Likewise, the pa- 
tients with paraldehyde appeared to be 
more responsive than those who had 
avertin but not so responsive as those who 
had morphine alone. 

The combination of paraldehyde and 
morphine appeared to produce some gag- 
ging and vomiting during the operation 
in about one case in ten. This same reaction 
was noted, however, in some patients who 
had morphine alone, and it is therefore not 
improbable that it represents a sensitivity 
to morphine rather than to paraldehyde. 

After operation, the patients who had 
paraldehyde appeared to have somewhat 
more trouble with mucus. In addition to 
this, pneumonia developed postoperatively 
in two instances in this group. One of these 
patients had recently had an infection of 
the upper respiratory tract, on which this 
complication could be blamed, but the 
other patient was a young man with a 
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simple goiter who had no complication 
at the time of operation and yet a mild 
pneumonia developed postoperatively. 
Both of these patients convalesced un- 
eventfully, but it is our impression that 
paraldehyde, since it is excreted largely 
through the lungs, may predispose to 
pulmonary complications. No pulmonary 
complications occurred in the group of 
forty-six patients who had morphine alone. 
This is significant, because patients in this 
group were the oldest in the entire series 
and only one death occurred—that being 
the result of cardiac failure secondary to a 
coronary thrombosis. 

It is interesting to note that some degree 
of vomiting occurred in exactly 50 per cent 
of the cases in all three groups. The reason 
for this vomiting is not clear, because in 
many instances it appeared to be com- 
pletely independent of the administration 
of narcotics. It is not improbable that it 
represents a reflex carried by the innerva- 
tion of the thyroid and pharyngeal regions. 

Thirty-three (72 per cent) of the forty- 
six patients who had morphine alone stated 
that the operation caused no discomfort 
whatsoever. Three patients stated that 
there was a slight unpleasant sensation, 
but that, on the whole, they would rather 
have the operation under local anesthesia 
than to be asleep. The remaining ten 
patients (22 per cent) experienced varying 
degrees of discomfort and stated that they 
considered the experience of the operation 
to have been definitely unpleasant. It is 
interesting to note in this connection that 
five of these ten patients had been graded 
preoperatively as having a “4+ nervous 
temperament.” In short, the complaints 
are generally the result of fear, the patient 
interpreting pulling sensations or chocking 
sensations as pain. It is extremely rare that 
actual pain is experienced. 

In the group in which avertin was used 
as a basal anesthetic, only one patient 
complained of any unpleasant sensation, 
but this patient also stated she would 
rather be conscious and undergo the slight 
discomfort than to have a general anes- 
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thetic. In the group having paraldehyde, 
only two of the forty patients complained 
of discomfort. Both of these patients stated 
that they preferred to be awake and to 
experience this discomfort. 

In summarizing the subject of discom- 
fort, it can be said that in the great 
majority of instances, the sensations are 
caused by emotional instability which re- 
sults in the interpretation of pressure 
sensations as pain. When large doses of 
morphia are given, this reaction is dimin- 
ished and when a basal anesthetic is 
given, practically all unpleasant sensations 
are abolished. 

Some degree of amnesia occurred twice 
in the forty-six patients who had morphine 
alone. By this it is meant that the patient 
was not certain whether or not the oper- 
ation had been performed. She remembered 
certain experiences but was unable to 
interpret them and the entire operation 
seemed like a dream. 

Fifteen of the forty patients who re- 
ceived paraldehyde had complete amnesia, 
that is, they were able to remember nothing 
whatever of the operation. Four patients 
had almost complete amnesia and remem- 
bered only talking with the anesthetist. 
One patient could remember in a general 
way that the operation had been per- 
formed, but could not remember where she 
felt the sensation. Two patients felt that 
the entire operation had been a dream. 
Eighteen patients had no amnesia what- 
ever, remembered the operation clearly, 
but could recall no apprehension or 
discomfort. 

More complete amnesia was obtained 
in the patients receiving avertin. Nine of 
the patients remembered nothing, one 
patient remembered hazily that the oper- 
ation was being performed, but was not 
certain whether she had any sensation, and 
four patients remembered the entire pro- 
cedure clearly, but experienced no 
discomfort. | 

Our experience with the use of paralde- 
hyde as a basal anesthetic agent can be 
summarized in the following manner: 
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1. This drug affords a satisfactory basal 
anesthesia, but the duration of its action 
is longer than is necessary for thyroid 
surgery. The patient is depressed for 
several hours and the odor of paraldehyde 
remains on his breath for at least twenty- 
four hours. 

2. Paraldehyde appears to produce some 
slight irritation of the respiratory tract and 
in two instances in this series mild cases of 
pneumonia developed postoperatively. 

3. The odor is offensive. 

4. The drug is absorbed slowly and must 
be administered from an hour to one and 
one-half hours before operation, a length 
of time which is not always convenient. 

5- In a few instances it appears that the 
tendency to gag and vomit at the time of 
operation is increased by the use of this 
drug. 

The advantages of paraldehyde, how- 
ever, are: 

1. The respiratory rate and exchange do 
not seem to be depressed, as is occasionally 
the case when avertin is used. 

2. The patients appear to be slightly 
more codperative with paraldehyde anes- 
thesia than with avertin. 

3. Its action is perhaps a little more con- 
sistent and predictable than is that of 
avertin. 


SUMMARY 


1. No single anesthetic agent which is 
available at the present time is ideal for all 
operations upon the thyroid gland. 

2. In some instances, it is essential to 
avoid the psychic shock of operation under 
local anesthesia and in these cases, particu- 
larly in younger patients, a basal anesthesia 
is of definite advantage. 

3. It is inadvisable to subject elderly 
or debilitated patients to the depressant 
effects of either general or basal anesthetics. 
In these cases the postoperative course is 
smoother if the operation can be performed 
under local anesthesia with a minimum of 
gas oxygen analgesia. 

4. It should be remembered that the 
drug sensitivity of patients with hyperthy- 
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roidism varies with the basal metabolic 
rate and that patients with high rates 
tolerate larger doses of morphine and larger 
doses of the basal anesthetics than do those 
with normal or low metabolic rates. 

5. In patients who are poor operative 
risks and to whom it is not desirable to 
administer a basal anesthetic, yet whose 
temperament is such that psychic trauma 
should be avoided, it is important to have 
the patient become accustomed to the 
presence of the anesthetist and the gas 
machine before the operation. If this plan 
is followed, if the operation is performed 
in the patient’s room, and if an adequate 
dose of morphine is given before the oper- 
ation, the great majority of patients can be 
carried through the operation under local 
anesthesia without experiencing undue 
apprehension or discomfort. 

6. In young patients who are good risks, 
there is no contraindication to the ad- 
ministration of an adequate basal anes- 
thesia, so that amnesia can make the 
operation an experience which can be 
looked back upon without unpleasant 
recollections. 
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7. Avertin in doses of 60 or 70 mg. per 
kilogram of body weight or paraldehyde 
in doses of 1.4 c.c. per 10 pounds body 
weight is a satisfactory basal anesthetic 
for young patients who are good operative 
risks. Our preference is for avertin. 
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THE TREATMENT OF ACUTE CHOLECYSTITIS* 


H. P. Torren, M.D. 
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URING the past few years several 
D papers have appeared in the Ameri- 
can surgical literature relating to the 
management of acute cholecystitis. While 
it seems apparent that the trend is toward 
early surgical intervention, there is as yet 
no unanimity of opinion among authors on 
the subject, and the burden of proof rests 
with those who advocate departure from 
the generally accepted and time-honored 
policy of conservative treatment. Granting 
that it is unwise to dogmatize on almost 
any surgical question and realizing that 
this problem is no exception to the rule, 
nevertheless it seems highly important that 
in a condition so frequentiy met and so 
potentially dangerous, a definite criterion 
be established, if possible, for operative 
intervention. 

The purpose of this paper is an attempt 
to formulate a rational régime for the 
management of acute cholecystitis, and to 
point out indications for surgical interven- 
tion during the acute phase. For this pur- 
pose 100 consecutive cases, which were 
operated upon on the surgical services of 
the Los Angeles County Hospital Unit 1, 
were analyzed. 

Many cases which receive hospitalization 
need not be considered seriously in the 
category of emergencies, since the symp- 
toms subside spontaneously without great 
concern on the part of either the internist or 
the surgeon. We shall consider in this 
paper, therefore, only those cases which are 
severe enough in their clinical and path- 
ologic manifestations to be given serious 
consideration as surgical emergencies. 

Few if any of the cases of acute chole- 
cystitis will not benefit by at least a few 


hours of observation and _ preoperative 
preparation. By this slight delay, time is 
given for a more careful estimation of the 
patient’s condition from the standpoint of 
surgical risk, a more accurate diagnosis can 
be made, and greater discrimination can be 
used in differentiating those cases which 
require prompt operation from those in 
which operation may be safely delayed. 
Finally, the administration of glucose and 
calcium, so important in fortifying the 
liver against the damage incident to opera- 
tive trauma and anesthesia, is not neglected 
if time is available. 

There are very definite advantages in 
delaying operation over a period of several 
days, when this is possible without undue 
risk. Contrary to the frequently expressed 
opinion that operation is easier in the acute 
phase of cholecystitis, we have found that 
the technical difficulties may be infinitely 
greater and often insurmountable for safe 
cholecystectomy. The gastrohepatic liga- 
ment and tissues surrounding the cystic 
duct are swollen, edematous, and cartilage- 
like in consistency, with the gall-bladder 
frequently in an inaccessible position deep 
under the liver, and fixed there by the 
unyielding inflammatory mass. Since it is 
too friable to permit a firm grasp with an 
instrument, it may be necessary to use 
traction sutures for adequate exposure. 
Under such conditions, if operation is 
undertaken, cholecystostomy is the proce- 


dure of choice. In the good risk patient with - 


a less severe inflammatory reaction, how- 
ever, cholecystectomy may be safely under- 
taken. In subacute and subsiding acute 
cholecystitis, the cleavage plane for dissec- 
tion of the gall-bladder from its bed is 


* Read before the ninety-sixth semi-annual meeting of the Southern California Medical Association at Coronado, 
April 1937. From the Department of Surgery of the University of Southern California. 
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more easily determined, and cholecystec- 
tomy is easier than in chronic cholecystitis. 

In this series, with a mortality of 13 per 
cent for all cases, cholecystostomy was 
performed in fifty-two cases, with a 
mortality of 19.2 per cent, and cholecystec- 
tomy in forty-eight, with a mortality of 
6.2 per cent. It is well to keep in mind that 
cholecystostomy was performed in the 
poor risk patient as well as in the cases that 
presented great technical difficulty. 

It is well recognized that adequate 
preparations over a period of several days, 
by the administration of glucose and 
calcium, greatly improves the operative 
risk in surgical procedures on the gall- 
bladder and bile ducts. However, there are 
cases which require operation during the 
acute stage because of a continued severity 
and progression of the pathologic process or 
an exacerbation after an apparent remis- 
sion, in which undue delay is dangerous and 
favors an increase in the death rate. 

A consideration of the factors which tend 
to produce an acute attack of cholecystitis 
leads to a better understanding of the 
surgical indications: 

1. Predisposing factors: 

A. Chronic cholecystitis and_peri- 
cholecystitis with adhesions. 
B. Calcul. 

Inciting factors: 

A. Impaction of calculus in cystic 
duct or ampulla of gall-bladder. 

B. An acute inflammatory reaction, 
not infrequently an exacerbation 
of chronic cholecystitis, the result 
of pressure irritation of calculi in 
the gall-bladder or of perichole- 
cystic adhesions. 

Possibly in some cases a blood-borne 
-infection may be responsible, as is sug- 
gested by the fact that in two fatal cases 
in this series positive staphylococcus cul- 
tures were obtained from the gall-bladder. 
In another fatality, referred to in detail 
later, an acute gangrenous cholecystitis 
developed coincident with the onset of 
bronchopneumonia. Secondary infections 
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from the liver or pancreas are other possible 
factors. 

This acute inflammatory process may 
precede or be superimposed upon a vascular 
lesion initiated by an occlusion of the 
venous return from pressure exerted on the 
blood supply of the organ by an impacted 
calculus or pericholecystic adhesions. Cal- 
culi were present in 75 per cent of cases and 
a definite history of previous attacks was 
given by 74 per cent. As a result of partial 
occlusion of the venous return of the organ 
by a calculus, pericholecystitis or inflam- 
matory edema with an increase in intra- 
cholecystic and intramural pressure, a 
vicious circle is established which may 
eventuate in complete occlusion of the 
blood supply. Frequently the extent to 
which the blood supply is occluded will 
determine in a large measure the extent to 
which the pathologic process will proceed— 
simple edema, hemorrhagic infarction, gan- 
grene, necrosis, or perforation. A suppura- 
tive process may be coincident with or 
engrafted upon the vascular lesion. It is 
quite easily possible for such a condition to 
become an irreversible pathologic develop- 
ment, leading to serious complications, 
such as massive gangrene and perforation 
on the one hand, or diffuse cholangitis and 
hepatitis on the other. 

Gross perforation must always be con- 
sidered potentially serious because of the 
rather remote possibility of free perforation 
into the peritoneal cavity, although it may 
have its compensation in decreasing intra- 
cholecystic and intraductal tension. Perfo- 
ration may take place through interference 
with the blood supply, in which case a 
massive gangrene occurs, or through simple 
pressure necrosis from tightly impacted 
stones. By the time perforation occurs the 
gall-bladder is usually well walled off by 
the adjacent liver, omentum, stomach, 
duodenum, or transverse colon so that a 
well walled off pericholecystic abscess is 
formed, or perforation takes place into an 
adjacent organ rather than into the free 
peritoneal cavity. The incidence of gross 
perforation was 20 per cent with a mortal. 
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ity of 10 per cent. The incidence of free 
perforation with generalized peritonitis was 
I per cent, a personal case operated upon 
with a fatal result. 


FACTORS WHICH INFLUENCE THE 
MORTALITY RATE 


Sex. There were sixty-four females and 
thirty-six males with mortality rates of 
15.6 per cent and 11.1 per cent respectively. 


— Incidence, Mortality, 
Be, Per Cent Per Cent 
I-10 

11-20 1 
21-30 11 30 
31-40 25 12 
41-50 24 4.2 
51-60 26 11.5 
61-70 8 12.5 
71-80 6 33.3 


Age. The youngest patient was a 14 
year old Mexican female (personal case) 
with a preoperative diagnosis of acute 
perforated appendicitis in a high retrocecal 
position. Due to inaccessibility of the gall- 
bladder (as a result of the inflammatory 
reaction with retraction deep under the 
liver combined with a poorly placed inci- 
sion for gall-bladder exposure), chole- 
cystostomy was performed. Three weeks 
later, cholecystectomy was undertaken, at 
which time the gall-bladder was readily 
accessible with excellent exposure and 
easily determined cleavage plane. The 
patient made an uneventful recovery. This 
case is commented upon particularly be- 
cause it illustrates: (1) the difficulty which 
may be encountered in making a correct 
preoperative diagnosis; (2) the indication 
for cholecystostomy as the operation of 
choice in selected cases. (3) the fact that 
after subsidence of the acute inflammatory 
process, exposure and accessibility of the 
gall-bladder are greatly improved. 

The oldest patient was a negro male 80 
years of age, sick twenty-four days before 
operation, who succumbed as a result of 
empyema of the gall-bladder with cholangi- 
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tis and hepatitis following cholecystostomy 
under local anesthesia. 

Eighty-three per cent of the cases oc- 
curred between the fourth and seventh dec- 
ades inclusive, with a mortality of 9.6 per 
cent. The mortality rate was comparatively 
good for advanced age except for the eighth 
decade. The mortality rates, as well as the 
fact that in advanced years the vascular 
lesion tends to develop more rapidly and be 
more severe because of the decreased blood 
supply and the tendency toward compara- 
tively mild clinical manifestations in the 
presence of a serious intra-abdominal 
lesion, indicate that age is not a contra- 
indication to prompt surgical intervention 
—rather the contrary. 

Duration of Attack before Operation. 
Mortality in relation to duration of attack 
was as follows: 


Per 
No. of Cent 
Duration 
tality 
26 | Operated upon within 72 hours o 
43 | Operated upon within 6 days 9.3 
Operated upon beyond 6 day period 15 


57 
Mortality of cases operated within 24 hours of 
Mortality of cases operated more than 24 hours 


These findings are considered especially 
significant when one takes into considera- 
tion the fact that the more severe cases 
were, for the most part, the ones that re- 
ceived prompt surgery. 

A consideration which influenced the 
duration of the attack before operation was 
the factor of questionable or erroneous 
diagnosis. There were twenty-seven such 
cases with two deaths, a mortality of 7.3 
per cent. These constituted the more 


severe cases which were confused with 
perforated peptic ulcer, perforated appen- 
dicitis, acute pancreatitis, and intestinal 
obstruction. Only two of the cases in which 
the diagnosis was questionable or erroneous 
were instances of delayed operation. With 
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a questionable diagnosis, prompt surgical 
intervention is definitely indicated, not only 
because of the uncertainty but also because 
as a rule these cases are of a fulminating 
type. Within the past year, we have seen 
four such cases with diagnoses as follows: 

1. Preoperative diagnosis, acute retro- 

cecal perforated appendicitis. 
Postoperative diagnosis, acute ede- 
matous cholecystitis. 

2. Preoperative diagnosis, acute perfo- 

rated peptic ulcer. 
Postoperative diagnosis, acute ede- 
matous cholecystitis. 

3- Preoperative diagnosis, acute pancre- 

atitis or acute cholecystitis. 
Postoperative diagnosis, acute gan- 
grenous cholecystitis. 

4. Preoperative diagnosis, acute chole- 

cystitis (female). 
Postoperative diagnosis, acute perfo- 
rated peptic ulcer. 

Pathologic Lesions. A logical argument 
in favor of early operation is that not infre- 
quently there may be apparent relief under 
expectant treatment, only to give way to 
sudden acute exacerbation which necessi- 
tates emergency surgery. A recent case in 
which this was emphasized particularly was 
that of a sturdy white male of 50 years, who 
was admitted with history and findings 
suggesting a partial intestinal obstruction. 
Under completely conservative treatment 
all symptoms and signs subsided. Four days 
after admission coincident with the de- 
velopment of bronchopneumonia, signs of 
an acute abdominal catastrophe developed 
and in spite of the presence of pneumonia, 
operation was deemed imperative. A pre- 
operative diagnosis of acute fulminating 
cholecystitis or acute pancreatitis was 
made. Operation under spinal anesthesia 
revealed an acute gangrenous gall-bladder 
with a marked degree of hepatitis. Chole- 
cystostomy was performed. The postopera- 
tive course was stormy, and in spite of a 
complete resolution of the pneumonia and 
absence of signs of peritonitis, death oc- 
curred three weeks following operation. 
Autopsy was not obtained. 
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An important observation was the com- 
paratively large number of cases—14 per 
cent—which although clinically subsiding, 
were found to have progressive serious 
pathologic lesions at operation. This, we 
believe, is sufficient reason for advocating 
operation on all cases before they are dis- 
charged from the hospital. 

Mortality in Relation to Pathology. 
(Classification Suggested by Taylor.) 

A. Acute edematous cholecystitis in- 
cluding local ulceration, small gan- 
grenous areas in the mucosa, and 
miliary abscesses: 

No. of Cases 45 Mortality 13.3 per cent 

B. Acute suppurative cholecystitis (em- 
pyema of gall-bladder) 

No. of Cases 25 Mortality 8.5 per cent 

c. Acute gangrenous cholecystitis (mas- 
sive gangrene) 

No. of Cases 20 Mortality 20 per cent 

Clinical Evidence and Laboratory Find- 
ings. Inasmuch as the mortality and 
morbidity are greatly influenced by selec- 
tion of the proper time for operation, it is 
well *o consider the reliability of symptoms, 
physical findings, and laboratory evidence 
in denoting the progressive case. 


Per Per 
Cent 
| Cm 
cover- 
Symptom ing 
Pro- 
siding res- | Stes 
Cases 36 sive 
Cases Cases 
75 78 68 
Nausea and vomiting.......... 80 84 Q2 
Temperature over 100°F........ 63 72 | 100 
58 68 69 
Leucocytes over 7,500.......... 75 97 g2 
Polymorphonuclears over 80 per 
58 71 72 


The severity of symptoms and physical 
signs at the time of admission, together 
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with their diminution or aggravation over 
an observation period of twenty-four hours 
or less—which time may be utilized for pre- 
operative preparation—will indicate those 
cases which are progressive in nature and 
require prompt operation. Increase in pain 
and tenderness, with nausea, vomiting, and 
elevation of temperature, indicate a definite 
progression. A high leucocyte count indi- 
cates a severe reaction and is a valuable 
index of progress. Rigidity is confirmatory 
of severe intraperitoneal reaction, but is 
not infrequently absent in progressive and 
fatal cases. Jaundice may be of grave 
significance, indicating a severe degree of 
hepatitis and cholangitis, extrinsic inflam- 
matory obstruction of the common duct, 
or obstruction from pressure of a_peri- 
choledocystic abscess. In one fatal case 
with inflammatory obstruction of the com- 
mon duct and acute hepatic degeneration, 
the icterus index was 80 units. 
Cause of death: 

Empyema and gangrene of gall-bladder.......... 3 


Contributing factors: Acute hepatitis 2 
Chronic nephritis 1 


Suppurative 2 
Contributing factor: Postoperative hemorrhage 1 

Huge pericholedocystic abscess complicating a full 


Acute hepatic degeneration (common duct obstruc- 
tion due to intense inflammatory reaction)..... 1 
Contributing facor: Acute hepatitis 1 
Contributing factor: Acute hepatitis 1 
I 


An interesting finding was the number of 
cases in which acute hepatitis was present. 
Our experience at operation has been that 
evidence of a well marked hepatitis is a 
common finding. 

Although the liver is an organ with 
tremendous reserve and possesses remarka- 
ble powers of regeneration, its cells are 
nevertheless exceedingly susceptible to 
injury. While it may be somewhat specu- 
lative to venture an opinion, it would 
appear probable that acute hepatitis such 
as frequently occurs with an acute attack 
of cholecystitis may be sufficient to produce 
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definite inhibition of liver function. Added 
factors which may increase the injury to 
hepatic cells are: obstruction of the com- 
mon duct from extrinsic pressure; increased 
pressure within the biliary tree caused by 
spasm of the sphincter of Oddi (resulting 
from blocking of the cystic duct with the 
consequent interference with the regulatory 
mechanism of the gall-bladder) ; and, infre- 
quently, the development of an acute sup- 
purative cholangitis. As a result, in the 
occasional instance acute hepatic degenera- 
tion may occur, an example of which is the 
case cited above. 

Diffuse peritonitis was the cause of death 
in two cases, in both of which it was present 
at the time of operation. In one, free perfo- 
ration of the gall-bladder into the perito- 
neal cavity occurred. In the other, no visible 
perforation was found. Colp and Ginzburg 
report a much greater frequency of diffuse 
peritonitis as the cause of death, nine of 
twenty-three cases coming to autopsy. 
However, the present study does not give 
a true picture of the frequency of perfo- 
ration with generalized peritonitis unless 
three cases are added, which were moribund 
on admission and therefore not operated 
upon but came to autopsy. The cause of 
death in two cases was generalized peri- 
tonitis from perforation of the gall-bladder 
and in the third, acute suppurative chole- 
cystitis with acute pancreatitis and sub- 
hepatic abscess. They were all males of 
advanced years, 83, 77, and 69 years of age 
respectively. Pylephlebitis, a rare but 
highly fatal complication, was not encoun- 
tered in this study. However, Koster and 
Kasman reported a case, originating from a 
purulent thrombophlebitis of the cystic 
veins, which occurred in a series of 112 
cases of acute cholecystitis. 


CONCLUSIONS 


1. The morbidity is greater and second- 
ary operations more frequent when oper- 
ation is undertaken during an acute attack 
of cholecystitis. 

2. Preoperative preparation with in- 
travenous glucose, salt solution and cal- 
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cium, extending over a period of several 
days, is advantageous when early operation 
is not imperative. 

3. Early operation is indicated during 
an acute attack in those patients with 
severe or progressive symptoms, and in 
those in whom the diagnosis is questionable. 

4. A period of twenty-four hours or less 
will suffice to determine those cases which 
require prompt surgery. This observation 
period should be utilized for preoperative 
preparation. 

5. Cases, even though they are clini- 
cally subsiding under conservative treat- 
ment, should receive operation before being 
discharged. 

6. The severity of symptoms is a fairly 
reliable guide to the surgical indications. 

7. In this series, free perforation of the 
gall-bladder into the general peritoneal 
cavity was not frequent. 

8. The possibility of severe hepatic 
damage should be given consideration in 
the treatment of acute cholecystitis. In this 
series, pathologic changes in the liver 
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ranged from acute hepatitis, characterized 
grossly by swelling and edema and micro- 
scopically by lymphocytic and leukocytic 
infiltration of the portal spaces, to cloudy 
swelling and acute necrosis of hepatic cells. 

g. Cholecystostomy or partial chole- 
cystectomy, with insertion of a tube in the 
gall-bladder stump and cystic duct for the 
purpose of drainage and decompression, 
may be indicated in those cases where 
complete cholecystectomy is considered 
inadvisable. 

10. Timely cholecystectomy for chronic 
cholecystitis and cholelithiasis will decrease 
the number of serious complications and 
lower the mortality rate of gall-bladder 
disease by reducing the incidence of acute 
attacks of cholecystitis. 
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HE clinical employment of gonado- 

tropic principles in anovulatory condi- 

tions presupposes the ability of such 
principles to elicit physiologic exocrine and 
endocrine responses in the ovaries and, in 
turn, similar physiologic alterations in the 
endometrium. The premises for such thera- 
peutic theorization arise from repeated 
observations upon laboratory test animals 
rather than from a consideration of the 
meager amount of critical clinical data 
available at present. 

Such stimulative therapy has been a 
desideratum of endocrine therapy. The out- 
standing achievements in organotherapy 
to date have been the results of sub- 
stitutional or replacement treatment. Bril- 
liant laboratory studies have accorded to 
the anterior lobe of the pituitary the role as 
integrator of the endocrine system. Such 
primary of function has kindled hopes of an 
endocrine Utopia wherein all diseases of the 
incretory system might be handled success- 
fully by the employment of an appropriate 
anterior pituitary extract. 

There are numerous pathologic entities 
which are characterized by a failure of 
completion of the normal cyclic phe- 
nomena exhibited by the ovaries. In the 
majority of these conditions, such failure 
occurs before discharge of the ovum and is 
associated with failure of ovulation and 
absence of the luteal phase. Meno-metror- 
rhagia, amenorrhea, and sterility are com- 
mon symptoms of such anovulatory states. 

The histopathology responsible for these 
symptoms is fundamentally the same.’ 


Meno-metrorrhagia of so-called functional 
type has been studied more thoroughly 
than the other two symptoms. We have 
shown in a recent study of 358 consecutive 
patients with functional irregularities of 
uterine bleeding that approximately 85 per 
cent of such patients exhibiting meno- 
metrorrhagia as a symptom had anovula- 
tory ovarian failure.? We shall consider 
primarily in this communication the effec- 
tiveness of the gonadotropic principles in 
correcting the histopathologic changes oc- 
curring in the ovaries and endometriums 
of patients with functional anovulatory 
meno-metrorrhagia. 

There are several ways in which the 
therapeutic efficiency of such principles 
may be gauged, by: (1) the symptomatic 
response of the patient; (2) the ovarian 
response as studied at laporotomy sub- 
sequent to therapy; (3) endometrial re- 
sponses before and after therapy; (4) 
changes in levels of the ovarian hormones 
in the blood or alterations in their urinary 
excretion values. 

1. Symptomatic Responses. This is the 
least satisfactory and the most uncritical of 
all the methods available for study. Most 
of the clinical reports regarding the thera- 
peutic efficacy of these principles, however, 
have been concerned solely with this 
method of evaluation. There has been 
widest disparity of opinion among various 
clinicians. Jeffcoate in an excellent mono- 
graph’ calls attention to this. He notes that 
while some workers, such as Anspach and 
Hoffmann,‘ observed that 95 per cent of 


* Delivered by invitation before the American Therapeutic Society at Atlantic City, June 5, 1937. 
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their patients benefited, others, as Meigs,° 
obtained benefit in only 54 per cent of 
treated patients. He observed upon the 
basis of an analysis of answers to question- 
naires sent to various clinics over the 
world that of twenty-seven authorities 
using gonadotropic hormones, only five 
reported consistently good results in care- 
fully selected patients, whereas fourteen 
noted poor or fair responses, eight empha- 
sized the variability of their results and one 
of these stated that in his opinion all of the 
so-called cures were spontaneous and in no 
way connected with treatment. Jeffcoate 
concludes that only 66 per cent of all 
patients suffering from functional uterine 
hemorrhage receive any benefit and ob- 
serves that “‘the treatment controls the 
bleeding only temporarily: any subsequent 
amenorrhea or return to normal cycle 
merely represents the ordinary probabili- 
ties of such cases. A return of hemorrhage is 
not infrequent and the hormonal treatment 
of the relapse is more difficult than that of 
the original bleeding.” In our series of 
thirty-seven patients only six, or approxi- 
mately 16 per cent, showed any diminution 
in the amount of bleeding during the period 
of exhibition of gonadotropic therapy. 

Active bleeding has ceased or been 
decreased much more frequently in our 
experience during treatment with other 
measures. Forms of therapy which have 
yielded as good or better symptomatic 
response have included: no treatment at 
all, bed-rest without any other treatment, 
oxytocics, snake venom, non-specific pro- 
tein therapy, induced hyperpyrexia, local 
heat therapy, preparations of iron, hemo- 
static sera, and various endocrine principles 
including thyroid extract, estrin, estrin and 
progestin, and even testosterone. 

One possible explanation of the low 
percentage of patients receiving benefit 
from gonadotropic therapy in our hands is 
that in our clinic the majority of such 
patients presenting themselves for treat- 
ment has been treated previously with 
these principles, often with temporary 
benefit, before being referred to us. The 
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probability of antihormonal influences as 
suggested by Collip® should be considered. 

2. Ovarian Responses. Seven years ago 
a study was begun upon the ovaries of 
patients who had received gonadotropic 
therapy prior to operation. A number of 
reports’ has been made upon the observa- 
tions permitted by this study. Up until the 
present time, the ovaries of fifty-seven such 
patients have been studied without reveal- 
ing any definite evidence of gonadotropic 
action. Various commercial extracts con- 
taining gonadotropic principles derived 
from pregnancy urine, from placenta, from 
the serum of the pregnant mares or from 
the anterior pituitary were used. 

The total dosage varied from 60 to 
21,000 rat units, and the daily doses from 
60 to 8,000 rat units. The duration of treat- 
ment was in several instances only one day, 
while in one case it lasted eighty-seven 
days. 

Ovaries during anovulatory phases seem 
to offer excellent opportunities for evaluat- 
ing gonadotropic principles. Theoretically 
such principles should induce ovulation 
and corpus luteum formation. While it is 
difficult, if not actually impossible, to 
evaluate follicle stimulation in these ova- 
ries, the recognition of a recent corpus 
luteum should permit an easy end-point for 
determining luteinizing function. Despite 
difficulties in dating accurately human 
corpora lutea, as Hartman’ has emphasized, 
any fairly recent corpora lutea should 
indicate possible gonadotropic effect if the 
diagnosis of the anovulatory state was 
correct in the first place. 

In fourteen patients proved to have 
anovulatory bleeding by repeated endo- 
metrial biopsies, the ovaries showed no 
evidence of corpora lutea despite gonado- 
tropic therapy. The highest doses in this 
series were: 8,200 rat units given in daily 
doses ranging from 400 to 1,200 rat units 
over a period of nine days immediately 
prior to operation; and 9,500 rat units 
given in daily doses ranging from 600 to 
1,200 rat units over a period of nine days 
immediately preceding operation. Both of 
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these patients were 20 years of age. Twelve 
of the fourteen patients, including the two 
receiving the highest dosage, had been 
treated with anterior pituitary-like gonado- 
tropic principles, while the remaining two 
had received anterior pituitary principles. 
3. Endometrial Responses. Upon the 
basis of ovarian and endometrial correla- 
tions and clinical studies in 358 consecutive 
patients with functional irregularities of 
uterine bleeding, we described eight charac- 
teristic endometrial patterns which per- 
mitted a clinical estimation in our opinion 
of the level of ovarian function.' By study- 
ing repeatedly with biopsy technique the 
endometrium of patients with uterine bleed- 
ing, we believe that a presumptive diag- 
nosis of an anovulatory phase can be made. 
By similarly studying the endometrium of 
patients deemed to have sucha state follow- 
ing gonadotropic therapy, we have at- 
tempted to evaluate such therapy. The 
finding of a progestational reaction in the 
endometrium following therapy is taken as 
evidence of induced corpus luteum forma- 
tion in the ovaries of these patients. In 
studying such biopsy material special 
staining for glycogen has been employed, 
and the studies of Bartelmez® have been 
borne in mind in our interpretation of 
findings. The occurrence of patchy areas of 
progestational reaction has been inter- 
preted as indicative of gonadotropic effect. 
The schedule of treatment in various 
cases has varied and has been carried out 
according to four general plans: (1) low 
dosage over relatively short periods of time 
(60 to 100 rat units daily or every other day 
for less than a week); (2) low dosage over 
relatively long periods of time (60 to 100 
rat units daily or every other day for from 
several weeks to several months); (3) high 
dosage for a short period of time to dupli- 
cate the “peak phenomenon” observed 
normally (6,000 to 8,000 rat units daily for 
one or two days); and (4) high dosage over 
longer periods of time (3,000 to 6,000 rat 
units daily for five to eight days). All 
patients were treated only during episodes 
of active and excessive bleeding. All of 
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these patients were hospitalized during the 
period of treatment and the amount of 
bleeding measured by a careful estimation 
of pad saturation. 

Thirty-seven such patients were treated 
and observed. Of these only six, or approxi- 
mately 16 per cent, showed diminution or 
cessation of bleeding during the period of 
treatment or during the period of imme- 
diate observation. In some instances the 
excessiveness of the bleeding required 
curettement, thereby curtailing the period 
of observation. It is interesting to observe 
that each of the six patients apparently 
benefited showed constitutional and febrile 
reactions. The highest temperature re- 
corded was 40.2°c. All of these six patients 
received a gonadotropic principle of preg- 
nancy urine. These reactions suggest the 
possibility that the symptomatic effect 
observed might well have been due to a 
non-specific protein phenomenon. 

In none of these thirty-seven patients 
was any progestational reaction in the 
endometrium demonstrated. The patient 
who received the highest dosage in this 
series was 17 years of age and received a 
total of 24,250 rat units over a period of 
eight days with a daily dose ranging from 
1,000 rat units to 6,000 rat units. She 
experienced only slight diminution in the 
amount of bleeding during treatment and 
required a curettage on the tenth day of 
observation due to the continued bleeding 
and the severity of her anemia (hemoglobin 
approximately 30 per cent). 

4. Changes in Hormone Levels. Studies 
of hormone levels in the blood and urinary 
excretion values have not permitted their 
employment for the evaluation of the effec- 
tiveness of such therapy due to the fact 
that, in addition to their time-consuming 
demands, there has been no unanimity of 
opinion in regard to standard values. The 
recently reported work of Venning and 
Browne,” which permits an estimation of 
progestin excretion by the gravimetric 
determination of pregnanediol, may allow 
other means for estimating luteinizing 
effects upon ovaries in anovulatory phases. 
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Such a method may demonstrate that the 
marginal granulosa luteinization observed 
at times on microscopic examination of 
ovaries following gonadotropic therapy is 
associated with progestin elaboration. If 
such be true, however, the endometrium 
when studied, should show evidences of 
progestational response unless the amount 
of progestin elaborated is insufficient for an 
endometrial effect. In such instances there 
would be no therapeutic importance to 
such observations. 


SUMMARY 


A consideration of the results obtained in 
the treatment of anovulatory meno-metror- 
rhagia of functional character by gonado- 
tropic principles seems to indicate that 
these principles have no claim for spe- 
cificity. Neither symptomatic responses, 
Ovarian responses, nor endometrial re- 
sponses warrant their employment as 
gonadotropic principles in this group of 
clinical aberrations. Since the histopath- 
ology of functional amenorrhea of anovula- 
tory type and of so-called endocrine 
sterility is the same, similar assumptions 
seem justified in these two instances. 
Higher dosage, more physiologic methods 
of administration, and a more complete 
perfection of methods of extraction and 
purification of these principles may lead to 
an alteration of these views. 


We have been aided in these studies by 
liberal supplies of gonadotropic principles made 
available by the following concerns: Parke, 
Davis & Co. (Antuitrin-S and Antuitrin 
Gonadotropic); Ayerst, McKenna & Harrison 
(A. P. L., Maturity Factor, Danish Anterior 
Pituitary-like Gonadotropic Principle: Danish 
Serum Gonadotropic Principle) and E. R. 
Squibb & Son (Follutein). A part of the expenses 
of these studies has been defrayed by a grant 
from the Research Council of Duke University. 
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BROOKLYN, 
Po. in the breasts, with or without 


tenderness, occurs frequently during 

the menstrual cycle. Until recently 
very little was known of the exact physi- 
ology of the breast. The cyclical variations 
in its structure synchronous with the 
ovarian cycle and its dependence upon the 
anterior pituitary are only of recent knowl- 
edge. Puberty initiates these changes and 
menopause terminates them, and they may 
be altered by many endocrine factors. 
Thus, granulosa cell tumors of the ovaries 
and pineal tumors occurring before puberty 
produce signs of precocity, such as en- 
larged, mature breasts, menstruation, etc. 

Credit for observing the variation in the 
structure of the breasts is largely due to 
Rosenburg whose work was done on 
material obtained during autopsies. In his 
series of cases a careful record of the 
menstrual cycle had been kept. Corrobora- 
tion by others, especially Geschickter, who 
studied the healthy parts of amputated 
breasts of women at known intervals of 
menstrual cycle, soon followed. 

In the breast, the direct action of estrone, 
the hormone of the ovarian follicle, is to 
bring about a growth of ducts, tubules and 
periductal fibrous tissue. Under the influ- 
ence of progesterone, the hormone of the 
corpus luteum, the secretory glands at the 
ends of these tubules are stimulated and 
produce a secretion (not milk), which 
fills the tubules and ducts of the breast. It 
has been suggested that if the estrone 
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stimulation has not been sufficient and the 
duct system is incapable of handling the 
amount of secretion produced, a sensation 
of pain occurs. With the regression of the 
corpus luteum the lobules usually also 
regress. 

During the menopause the disturbance 
created in the quantitative relationship 
of the hormones often produces painful 
breasts and occasionally nodular masses 
which, because of the age of the patient, 
cause considerable fear of malignancy. 
When the menopause has been well estab- 
lished, the breasts undergo atrophy al- 
though the size may remain unchanged or 
may even be increased due to fatty 
deposits. 

Corpus luteum hormone injections pro- 
duce the following effects in the breast: 
(1) No change if injected alone; (2) no 
change if injected following a series of 
estrone injections. (3) marked develop- 
ment of both duct and acinar systems, if 
simultaneous injections of estrone and 
progesterone are given. Neither estrone nor 
progesterone injections, however, will initi- 
ate milk secretions. This stimulation must 
come from the pituitary after the breast 
has been properly primed by sufficient 
quantities of estrone and progesterone. 

There are various points of similarity 
between the changes in the breast and 
those in the uterus during the menstrual 
cycle. Estrone causes an increase in the 
growth and vascularity of the endometrium 


* From the Department of Female Sex Endocrinology, Jewish Hospital, Brooklyn, New York. 
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of the uterus and of the ducts in breast. 
Progesterone causes premenstrual changes 
in the endometrium, previously primed by 
estrone, and causes acinar growths in ducts 
of breasts, also previously primed by 
estrone. Beyond these changes, the simi- 
larity becomes doubtful. 

There is ample evidence that large 
amounts of estrone inhibit prolactin, the 
pituitary hormone which stimulates lacta- 
tion. In pregnancy, lactation follows the 
birth of the child, at which time a large 
amount of estrone is eliminated. Leo Wilson 
has been able to delay the onset of milk 
secretion by the administration of large 
amounts of estrone. 

For the sake of brevity and clarity, 
abnormal changes occurring in the breasts 
may be divided into those resulting from 
lobular changes and those resulting from 
duct changes. 

Lobular (acinar) changes, also known as 
masoplasia or adenosis, are limited to 
changes in the terminal ducts and acini. 
Clinically these may be recognized in 
women during the child-bearing period who 
suffer from scanty and frequently delayed 
periods. Increased density and nodularity 
on the anterior surface of the breast near 
the nipple are the chief characteristics. 
Pain may or may not be present, and bleed- 
ing occurs in about 10 per cent of the cases. 
These signs and symptoms disappear dur- 
ing pregnancy, lactation and menopause. 
Microscopically, unencapsulated and mi- 
nute cysts of the terminal ducts and acini, 
accompanied by hyperplasia of the peri- 
acinous connective tissues, are found. The 
most common causes of adenosis are those 
which produce ovarian insufficiency. 

The cystic type of hyperplasia is caused 
by any condition producing an excessive 
amount of estrone over a prolonged period, 
and is characterized by an overgrowth and 
desquamation of the epithelial elements in 
ducts, producing one or more freely 
movable, well circumscribed cysts of vary- 
ing sizes, persisting even beyond the meno- 
pause. This occurs most often in women 
between the ages of 35 and 45 years, at 
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which time follicle cystosis with increased 
estrone production is more prevelant. 

The following procedures were carried 
out to give us some insight into the etiology 
of these conditions: (1) serial weekly urine 
estrone and prolan determinations were 
done over a period of five weeks; and (2) 
endometrial biopsy studies were done by 
means of a biopsy curette. There are many 
curettes of this type at the present time; 
that designed by one of us (Birnberg) has a 
curetting edge at the tip and a luer lock 
fitting at the opposite end, to which a 
20 c.c. syringe is attached for aspiration of 
the endometrial tissue. 

Estrogenic material is given when es- 
trone deficiency is noted. Progesterone is 
given when a deficiency of corpus luteum 
hormone is suspected as determined by 
endometrial biopsies. The amounts given 
are regulated by the nature and severity of 
the symptoms. 

A series of fourteen cases was studied 
from May 1936 to May 1937. There were 
eight cases of estrone deficiency, two cases 
of increased estrone production, two cases 
of corpus luteum hormone deficiency, one 
case of gynecomastia and one case of 
hypothyroidism. 

The following cases illustrate the various 
complaints. 


Case 1. Mrs. T. H., age 36, had had a 
hysterectomy three years previously. Within 
the eight months preceding our study she 
developed painful nodules about the size of 
lima beans in both breasts. Hormone studies 
revealed a positive prolan and no estrone. The 
patient was given 2,000 rat units of estradiol 
benzoate once a week for three months and the 
nodules and pain disappeared. There was no 
recurrence when she was examined eighteen 
months later. 

Case u. Mrs. E. S., 45 years old, com- 
plained of pain in both breasts beginning two 
weeks before the period and stopping abruptly 
before the onset of the menses. One year prior, 
she developed a lump in the left breast which 
was thought to be malignant and had been 
treated by x-ray. An abscess subsequently 
developed which was incised; a biopsy specimen 
taken at this time revealed chronic and acute 
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mastitis and pericanalicular fibro-adenoma. 
Examination of the breast was negative except 
for a diffuse thickening. The hormone study 
revealed a negative estrone and a positive 
prolan. Endometrial biopsies showed only 
interval endometrium. The basal metabolic 
rate was minus 8. The patient was given 2,000 
rat units of estradiol benzoate weekly and a 
1g gr. of thyroid three times a day. Symptoms 
cleared up after two months of treatment. One 
year later she was still symptom-free. 

Case mt. Mrs. A. S. K., age 20, complained 
of pain in the breast beginning two days prior 
to and subsiding with the onset of her menses. 
Prolan was negative and there were 8 rat units 
of estrone excreted per day. An endometrial 
biopsy performed twelve hours before the onset 
of the menses failed to reveal any progestational 
phase. The patient was given !s unit of proges- 
terone every other day for two months, for 
eight days premenstrually and did not have any 
pain during these periods. Five months after 
treatment was discontinued, pain recurred and 
again responded to similar treatment which was 
given for three months. It is now eleven months 
since the last treatment and the patient is still 
free from symptoms. 

Case tv. Mrs. M. T., age 35, gave a history 
of having a severe pelvic inflammatory disease 
following a curettage performed in 1935. Her 
menses which had previously been normal, now 
became more profuse and occurred at three 
week intervals. The last two menstrual periods 
had been so severe as to require rest in bed and 
ice packs. Serial prolan and estrone determina- 
tions revealed the presence of from 20 to 45 rat 
units of estrone per day and repeated positive 
prolans. Serial endometrial biopsies revealed a 
presence of marked hypertrophy of the endo- 
metrium. The patient also had a small nodular 
mass about the size of a walnut in the left 
breast. She was given 1 unit of progesterone 
three times a week for three months and 
noticeable improvement in her symptoms 
resulted. The menses appeared normally, while 
the lump in the breast diminished in size and 
finally disappeared. The distressing symptoms 
have been completely absent for the past four 
months. 

Casev. Mrs. J. K., age 29, complained of a 
small lump about the size of a dime in the left 
breast. Serial prolan and estrone determinations 
were normal. Basal metabolism revealed a 
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minus 20 reading. Patient was given 14 gr. of 
thyroid extract three times a day, and in four 
months the mass had completely disappeared. 
What the mode of action was in this case can 
only be conjectured. 

Casevi. A.C., a 14 year old boy, normally 
developed mentally and physically, had noticed 
a swelling and enlargement of the left breast for 
eight months. Several estrone determinations 
revealed the presence of 4 rat units of estrone 
per day. Basal metabolism reading and x-ray 
of the pituitary were normal. The patient was 
given 10 mg. of male sex hormone (testoster- 
one proprionate) twice a week. The breast has 
become considerably smaller, but the patient is 
still under treatment. 


CONCLUSION 


1. A series of fourteen cases of various 
breast dyscrasias was studied. 

2. Investigation included serial prolan 
and estrone determinations and endo- 
metrial biopsies. 

3. There were eight cases of estrone 
deficiency, two of increased estrone produc- 
tion, two of corpus luteum hormone 
deficiency, one of hypothyroidism, and one 
of gynecomastia. 

4. Cases responded to therapy with the 
specific hormone shown to be lacking. 


We wish to thank the Schering Corporation 
for their generosity in supplying progynon, 
proluton and oreton, the E. R. Squibb Com- 
pany for their generous supply of amniotin and 
follutein and the Winthrop Chemical Company 
for supplying antophysin. 

We wish to express our gratitude to Dr. 
Raphael Kurzrok for the assistance, courtesy 
and kindness which enabled us to begin our 
Endocrine Clinic and Research Laboratory over 
two years ago. 
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A NEW SURGICAL PROCEDURE IN THE TREATMENT OF 
PROLAPSE OF THE UTERUS AND BLADDER 


W. E. Mowery, m.p. 


ORRECTION of injury to the birth 
canal is an important factor in the 
well-being of every multipara, as 


Fic. 1. Uterus, tubes, ovaries and bladder protruding 
through the vaginal introitus. Metal catheter 
introduced, showing relative position and ulcerated 
area on bladder. 


few deliver without some injury to the 
pelvic diaphragm, over-stretching, or lacer- 
ation of the perineum. The multitude of 
symptoms which may result depend upon 
the parts involved and the extent of the 
injury. 

Many women expect a certain amount of 
discomfort and disability as the price of 
motherhood, and unfortunately endure 
needless suffering without consulting a 
surgeon. The greater majority of these 
cases can be greatly benefited or cured 
by anatomic reconstruction of the vag- 
inal introitus. There are, however, a 


certain number of cases that require some 
type of suspension, ligament shorten- 
ing, hysterectomy, or interposition of the 
uterus, in addition to perineorrhaphy and 
anterior colpocystoplasty. 


SALINA, 


Chief Surgeon, Mowery Clinic; Surgeon, Asbury and St. John’s Hospitals 
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Dr. Howard Hill, of Kansas City, 
Missouri, published his original article on 
perineorrhaphy in 1906. This operation is 
based upon anatomic principles, and in my 
experience has proved most satisfactory, 
and accomplishes everything possible in 
perineorrhaphy. 

A number of operations have been 
designed to reconstruct the anterior vaginal 
wall, none of which accomplish this purpose 
to complete satisfaction. Likewise, the 
numerous ligament and suspension opera- 
tions that have been described bespeak the 
fact that each case is a law unto itself, and 
no single operation can be routinely 
adapted to correct the evils of every case; 
the surgeon must select the procedure best 
adapted to each individual case. 


REPORT OF CASE, AND OPERATION 
DESIGNED TO CORRECT 
THE DIFFICULTY 


Mrs. L. W., a housewife of 58, was the 
mother of six children, four of whom were 
living. She stated that all of her deliveries were 
easy, but there had been two miscarriages. Her 
general health was good, and there had been 
no serious illnesses or operations. The chief 
complaint was a large mass protruding through 
the vulva. The patient said that for thirty years 
her uterus had come out, and it was necessary 
for her to replace it with her hands in order to 
empty the bladder completely. For the past 
eighteen months, the condition had been much 
worse, and the mass so large that she was un- 
able to replace it. 

Her general appetite was good; there was no 
loss of weight; the bowels were regular. Noc- 
turia occurred two or three times. The meno- 
pause had taken place four or five years 
previous, at the age of 53. 

Laboratory Report. The urine was negative. 
The hemoglobin was 81; coagulation time 
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three and one-half minutes; red blood count 
4,540,000; white blood count 9,500. 

General Examination. White woman, very 
much undernourished, showing no recent loss of 
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head; the mucosa was very much thickened and 
dry. The submucosa was thickened and 
several large ulcers extended almost into the 


bladder. 


Legan 


Fic. 2. Uterus fixed with tenaculum forceps. 
Line of primary incision. 


Fic. 3. Bladder dissected up. Peritoneum 
identified and incised. 


Fic. 4. Fundus of uterus grasped with tenac- 
ulum forceps and turned out as in vaginal 
hysterectomy. 


weight was seen. A left facial paralysis dated 
from birth (classified as Bell’s palsy). The 
chest expansion was limited, and harsh, coarse, 
bronchial rales heard on both sides. A dry, 
hacking cough was present. Heart examination 
proved negative, and there were no heart 
murmurs or thrills. The blood pressure was 
_ 158/88. The abdomen was flat. 

A complete prolapse of the uterus and 
bladder presented a tumor larger than a child’s 


Fic. 5. Round ligaments and a fold of the 
broad ligaments brought forward under the 
tubes and ovarian ligaments and sutured to 
the fundus of the uterus. Amputation of the 
cervix. 


By withdrawing 22 ounces of urine by 
catheter, anointing the mass with a lubricant 
and careful manipulation, we were able to 
reduce the mass into the vagina. This revealed 
a deep perineal laceration down to, but not 
through, the external sphincter. 

Operation. The cervix was identified and 
fixed with tenaculum forceps. The anterior 
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vaginal wall incised, beginning 2 mm. posterior 
to the urethral os, and extending to the vaginal 
reflection on the anterior surface of the cervix. 
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Fic. 6 Sagittal section, showing fun- 
dus sutured to pubic ramus holding 
bladder in normal position. Suture of 
vaginal vault below cervical stump. 


The incision was then carried around the pos- 
terior surface of the cervix, and the rectum was 
loosened. Figure 2 shows the line of primary 
incision. 

A large flap of the anterior vaginal wall was 
raised and extended on either side a sufficient 
distance to include all of the ulcerated area, 
which was resected. 

The protruding bladder was dissected up and 
retracted until the peritoneum could be identi- 
fied and opened. (Fig. 3.) 

The fundus was delivered as in vaginal 
hysterectomy. (Fig. 4.) 

The fundus was found to be healthy, and a 
high amputation of the cervix was performed. 
The round ligaments and a fold of the broad 
ligament were brought in front of the fundus 
and sutured together. (Fig. 5.) This gave a 
broad hammock which supported the bladder 
and carried it up to its normal position. How- 
ever, owing to the huge size of the bladder, 
additional fixation was indicated. The fundus 
was then sutured to each ascending ramus of 
the pubes, by passing a double ligature of No. 2 
chromic through the fundus and the periosteum 
of the rami. (Fig. 6.) 


Mowery—Uterine Prolapse Jury, 1938 


The vaginal flaps were trimmed to permit 
proper coaptation and the wound closed with 
chromic gut. The operation was completed by 
perineorrhaphy. 

The postoperative course was uneventful. 
The patient was discharged from the hospital 
at the end of three weeks. Examination one 
month later showed wounds well-healed, and a 
very satisfactory result. 


Pathologic Report of Amputated Cervix. 
Tissue: Cervix. 

Gross Appearance: Vaginal amputation. 
A mass measuring 8 X 7 cm. which con- 
tains the cervix, much thickened and quite 
hard. Fissured mouth. 

Microscopic Examination: Shows mu- 
cous membrane to be intact. Squamous 
epithelium well marked, some dipping into 
the underlying structure, not abnormal. 
Fissures well marked. 

Musculature normal. 

Diagnosis: Cervical erosion. 


SUMMARY 


Prolapse of the uterus and bladder is 
usually the result of trauma at childbirth, 
in which injury and weakness of the uro- 
genital trigone and perineum are the com- 
mon factors governing the extent of the 
prolapse. A new surgical procedure for 
the treatment of the above is described. 

The operation is not applicable before 
the menopause and only when the fundus 
is healthy. The incidence of carcinoma of 
the cervix at this age justifies its amputa- 
tion; also, this shortens the elongated 
uterus and gives a more suitable body for 
fixation to the rami. The additional sup- 
port obtained by suturing the fundus to the 
rami renders this a rational procedure. 
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HEMORRHOIDECTOMY WITH THE HIGH FREQUENCY 
ELECTRIC CURRENT 


Ernest E. ARNHEIM, M.D., F.A.C.S. 
Adjunct Surgeon and Chief of Surgical Out-Patient Department, Mt. Sinai Hospital 


NEW YORK 


T is difficult to evaluate the efficacy of 
the various methods of treatment of 
external and internal hemorrhoids. In 

order to compare the value of operative and 
injection methods of treatment of internal 
hemorrhoids, Kilbourne’ sent question- 
naires to 293 proctologists, and rendered a 
report, based on 36,648 cases treated by 
surgery and 26,262 cases treated by injec- 
tion. His findings may be summarized as 
follows: 


Surgery | Injections 

Per Cent | Per Cent 
0.5 10.0 


Other reports are at variance with these 
statistics. Kantor’ reported a total of thirty- 
five poor results in a group of ninety pa- 
tients treated by hemorrhoidectomy. These 
were classified as follows: recurrence in 22; 
stricture in 8; bad scar causing pain, spasm 
or bleeding in 3; fistula in 1; and paralysis 
of the sphincter in 1. Milligan" reported an 
incidence of 11.3 per cent of strictures in a 
series of 282 hemorrhoidectomies, and in 
another series of 290 hemorrhoidectomies 
an incidence of g per cent strictures. 

In addition to poor results, the amount of 
pain and disability suffered by the patient 
after a hemorrhoidectomy is often much 
greater than after many of the so-called 
“major” surgical procedures. The injec- 
tion treatment of hemorrhoids obviates 
operation, but this method cannot be used 
in the treatment of external hemorrhoids. 
From personal experience and from the 
observation of many patients treated by 
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others, I have reason to believe that the 
injection treatment of internal hemorrhoids 


‘is palliative and not curative. 


Observation of cases treated by War- 
shaw'® led me to use the high frequency 
current in the treatment of external and in- 
ternal hemorrhoids. Beginning with Clark* 
in 1925, experiences in this field have been 
reported by Bierman,' Deutsch,‘ Gorsch,' 
Graham,* Morgan,' Waring,'? Warshaw,'* 
and others. In order to understand the use 
of the high frequency currents, one should 
know something of the physics of these cur- 
rents, the observations on _ histologic 
changes, and the general principles of 
electrosurgery. An excellent discussion of 
these matters can be found in the book by 
Kelly and Ward.‘ 

In this paper I propose to discuss the 
technique of the use of the high frequency 
current in the treatment of hemorrhoids, 
and the results obtained in 189 patients so 
treated. 

Armamentarium. Any diathermy ma- 
chine which gives a steady unipolar cur- 
rent can be used. The machines are of high 
voltage and lower amperage, yielding a 
long spark. Bipolar current is not advised © 
because of the danger of too deep a pene- 
tration of the current, thus causing a 
destruction of tissue beyond the hemor- 
rhoid itself, but with the uniterminal cur- 
rent the limit of coagulation is well within 
control. The length of the spark is usually 
about 14 inch. The current is best controlled 
by a suitable foot switch. There are numer- 
ous electrodes on the market. Bierman!’ has 
devised a hemorrhoid clamp in which each 
jaw, insulated from the other, is connected 
to a separate pole of the generating ap- 
paratus. The awkwardness of the clamp 
because of its necessarily heavy insulation 
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is 'a disadvantage. The electrode, which I 
have used and which is illustrated in 
Figures 1 and 2, was devised by Wappler, 


Fic. 1. The hemorrhoid is being coagulated 
with the high frequency electric current. 


and is the most satisfactory one I know. 
It allows the use of any straight sewing 
needle, which can be readily discarded. 

Preoperative Preparation. A_ thorough 
proctoscopic, sigmoidoscopic, and, if neces- 
sary, Roentgen examination of the rectum 
and colon cannot be overemphasized as a 
preliminary to any operative attack on 
hemorrhoids. This is too obvious to require 
further comment. A preoperative cathartic, 
usually compound licorice powder, is used, 
and a colon irrigation is given the morning 
of operation. Fluids by mouth are con- 
tinued to within a few hours before oper- 
ation. Before going to the operating room, 
the patient is given morphine sulphate 
gr. 1¢ by hypodermic. 

Anesthesia. Epidural or low spinal anes- 
thesias have been found satisfactory; with 
the former, a 1: 1500 solution of nupercaine 
(Ciba), and with the latter, 90 mg. of 
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procaine are used. Local anesthesia in the 
past has not been satisfactory because there 
is some distortion of the local condition, 


Fic. 2. The hemorrhoid is completely destroyed, 
and the current is being applied to the thin 
eschar remaining. 


and there is danger of overheating the 
edematous tissues by the spark. The new 
oil soluble anesthetics such as butecaine 
(Abbott) have done away with these 
objections, and within the past year I have 
used local anesthesia with these drugs in 
preference to other forms of anesthesia. 
The long duration of anesthesia throughout 
convalescence is an added advantage of the 
oil soluble anesthetics. Inhalation anes- 
thesia can be used; however, although I 
have never seen an explosion from the 
contact of spark and gas, the possibility of 
such an accident must be considered. 
Preparation of the Operative Field. Thor- 
ough cleansing of the anus with soap and 
water and irrigation of the lower rectum are 
essential, and dilatation of the sphincter, 
particularly in cases associated with fissure, 


is advisable. This should be done care- 
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fully, allowing adequate time, as vigorous 
and hurried dilatation will result in unneces- 
sary trauma to the sphincter. With the epi- 
dural, low spinal and local (butecaine) 
anesthesias dilatation is rarely necessary, 
the sphincter being sufficiently relaxed by 
the anesthetic. 

Procedure. With Allis clamps, the larg- 
est external hemorrhoid is usually grasped 
and pulled outward, thus exposing the 
corresponding internal hemorrhoid which 
lies in the same plane. The latter is also 
grasped with an Allis clamp and drawn 
outside the anus. A third Allis clamp may 
be necessary. Internal hemorrhoids should 
be handled delicately, for rough treatment 
will result in tearing of the mucosa and 
consequent hemorrhage. A hemorrhoid 
clamp is applied to the base of the hemor- 
rhoidal mass, with the point of the clamp 
passing beyond the upper limit of the in- 
ternal hemorrhoid; the clamp is then 
locked. The clamp used is the one devised 
by Smith,? and is shown in the accompany- 
ing photographs. It has specially con- 
structed jaws which do not traumatize and 
which can be so thoroughly locked that 
there is no danger of any tissue slipping 
through before thorough coagulation has 
taken place. This clamp is also easier to 
handle than the older hemorrhoid types, 
since it is not much heavier than the ordi- 
nary large artery clamp. 

If the mass of hemorrhoids is too large, 
it is advisable to coagulate the external and 
internal ones separately. In dealing with 
large external hemorrhoids it is sometimes 
helpful to incise the skin up to the pectinate 
line. It is important not to make much trac- 
tion on the hemorrhoids before the applica- 
tion of the clamp, to avoid inclusion of 
tissue beyond the base of the hemorrhoid 
in the jaws of the clamp, and corresponding 
injury to the sphincter. A strip of gauze is 
placed around the base of the hemorrhoid 
clamp, and the Allis clamps are removed. 
The hemorrhoidal mass is now destroyed 
with the high frequency current. Figure 1 
shows the hemorrhoid being coagulated, 
while Figure 2 shows the hemorrhoid 
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completely destroyed. The current is being 
applied to the thin eschar remaining on the 
clamp. 

A few important points in technique 
should be emphasized. It is to be remem- 
bered that the effect of the current should 
be dehydration without bleeding. The 
spark should be applied to the entire 
surface of the hemorrhoidal mass until the 
latter becomes grayish-white in color. The 
needle is then plunged into the mass over 
and over again until it is entirely reduced 
to a small grayish piece of coagulated 
tissue. A black charring is undesirable and 
can be avoided by the use of the proper 
spark, frequent cleansing of the needle, and 
keeping the field dry. The mass is then 
removed from the base of the clamp with 
the high frequency current. The small 
amount of tissue remaining on the clamp is 
again thoroughly coagulated, leaving a thin 
eschar. The clamp is then removed slowly, 
one notch at a time. Sudden release of the 
clamp may result in separation of the 
eschar and bleeding. The remaining hemor- 
rhoids are similarly treated. At the end of 
the operation, a strip of vaseline gauze is 
inserted into the rectum. 

Postoperative Care. The absence of local 
edema and tenderness is striking, and 
sedatives are rarely needed because of the 
relative comfort of the patient. Urinary 
retention requiring catheterization is un- 
usual. The packing is removed after twenty- 
four hours. Fluids are given immediately 
and a soft diet is started on the second day. 
Mineral oil is given to facilitate bowel 
movements, but no cathartics or enemas 
are used. The patients are kept in bed for 
twenty-four hours, allowed out of bed on 
the second day, and usually discharged on 
the third day. By the fifth day most of 
them are able to return to their occupa- 
tions. A low residue diet is advised for 
about two weeks, for it is during this 
period that complete healing takes place, 
and rough particles of food in the stool 
should be avoided. Mineral oil is also 
continued during this period for the same 
reason. Warm sitz baths morning and night 
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are used by most patients. Local cleansing 
of the rectum for two weeks, after each 
bowel movement, with gauze moistened 
with warm soapy (neutral soap) water is 
advised. A small amount of eucupin oint- 
ment on a small piece of gauze can be used 
as a simple dressing in cases in which large 
external hemorrhoids have been treated. 
Proctoscopy at the end of two weeks usu- 
ally reveals complete healing. 

Results. Hemorrhoidectomy with the 
high frequency electric current has been 
performed in 189 patients. There were no 
deaths or postoperative strictures, but 
hemorrhage on the third postoperative day 
occurred in one of the early cases. Regular 
proctoscopic examinations were carried out 
in a follow-up period of one to six years in 
156 patients, and in this group two recur- 
rences of internal hemorrhoids were found. 
These recurrences, however, were small and 
gave no symptoms. 


SUMMARY 


The treatment of external and internal 
hemorrhoids with the high frequency 
electric current was performed in 189 
patients. The method is advised for the 
following reasons: (1) the short period of 
disability; (2) the relative comfort of the 
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patient; (3) the absence of local edema and 
tenderness; (4) the rarity of recurrence, 
hemorrhage and stricture. The details of 
procedure are outlined. 
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CLINICAL RESULTS FOLLOWING THE USE OF A SURGICAL 
JELLY CONTAINING THE MAGGOT ACTIVE PRINCIPLE 


A PRELIMINARY REPORT 


S. K. LivincsTon, M.D., F.A.C.S. 
Orthopedic Surgeon, Edward Hines Jr. Center 


HINES, ILLINOIS 


URING the past six and one-half 

years, Dr. L. H. Prince and the 

author have carried on laboratory 
and clinical researches in the “Active 
Principle of Maggots.’’***:° As the studies 
progressed we were first impressed with the 
repeated excellent clinical results obtained 
in osteomyelitic cases by the use of the 
active principle in a liquid vehicle. We 
have therefore during the past three years 
extended our observations to other types of 
chronic infections in which growth stimula- 
tion is an important factor in healing, 
including indolent ulcers of all types, 
carbuncles, boils, abscesses, compound 
fractures, burns of all types, preoperative 
and postoperative treatment of hemor- 
rhoids, fissues, fistulae-in-ano, skin lesions 
with or without infection, infections of the 
cervix and genitourinary tract, and skin 
grafts. The clinical results obtained stimu- 
lated our interest in other types of vehicle 
that might be used. 

For mechanical reasons, to avoid wet, 
soggy dressings, especially in ambulatory 
patients, it became evident that a grease- 
less paste or jelly vehicle would be more 
suitable in dressing the more superficial 
lesions, such as abscesses, boils, burns, 
carbuncles, hemorrhoids, fistulae-in-ano, 
fissures, skin lesions, and ulcers; that the 
liquid vehicle was more suitable for deeply 
infected wounds, such as osteomyelitis, 
compound fractures, infections of the 
genitourinary tract and cervix. During a 
period of two years we tested and studied 
clinically many types of known jelly 
vehicles. These studies developed a fat and 
grease-free jelly which has been tested 
clinically in 306 cases. (Table 1.) 
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TABLE I 
Num- 
Types of Lesion Region ber of Results 
Cases 

Abscess Mandible 17 A more rapid locali- 
Axilla zation of the lesion, 
Breast permitting earlier 
Chest wall surgery, and more 
Inguinal rapid postoperative 
Popliteal healing due to the 
from peri- growth stimulating 
ostitis properties of the ac- 
Perineum tive principle of the 
Tuberculous maggot jelly. 

Boils Back 10 | Same as abscesses. 
Neck 
Axilla 
Forearm 
Thigh 

Carbuncles Back 8 | Same as abscesses. 
Scalp 
Neck 

Burns due to sun, | Extremities 5 | Quick relief from pain, 
fire, chemical, ir- | Body increased sloughing, 
radiation Face and earlier healing. 

Scalp 
Fistulae-in-ano Anus 15 Following surgery a 
more rapid healing 
and less painful con- 
valescence. 

Fissures Anus 6 |Same as _ fistulae-in- 

ano. 

Hemorrhoids Internal! 200 | When used _ preoper- 
and exter- atively, bleeding is 
nal checked, irritation re- 

lieved, spasm of the 
sphincter released. 
When used _s—post- 
operatively there is 
more rapid healing 
and less painful con- 
valescence. 

Indolent ulcers re- | Leg 40 More rapid granu- 
sulting from cir- lation than with 
culatory disturb- other ointments or 
ances, diabetes, jellies, relief from 
compound frac- pain. 
tures, decubitus 

Skin lesions, such as | Body 5 Relief from irritation, 
psoriasis, tinea | Extremities softening of lesions, 
infections of the | Feet healing of fissures, 
foot, athlete’s foot dissolution of scaling 
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When in our opinion a sufficient number 
of cases has been treated, a further report 
will be made in detail. 

It will be noted that most of the condi- 
tions recorded are either primarily due to 
infections, or are secondarily infected, and 
all are chronic offenders with the exception 
of abscesses, boils, carbuncles and burns. It 
may be stated that the jelly is efficient to a 
degree in chronic infections which are slow 
to heal, and in which relief from local irrita- 
tion is important and growth stimulation a 
necessity. The jelly, due to its chemical and 
its 5 per cent maggot content, relieves 
irritation and pain and is growth stimulat- 
ing. For these reasons it is considered a 
contribution to our armamentarium of 
therapeutic agents in conditions where 
local analgesia, local asepsis and growth 
stimulation are required. We believe these 
benefits can be further enhanced. 


SUMMARY 


1. For mechanical reasons a grease-free 
surgical jelly is under development as a 
vehicle for maggot active principle. 


CONCLUSION 


While this series of 306 cases might be 
considered large enough on which to base 
valid conclusions, it may still be held in 
some quarters that this treatment rests on 
empirical grounds. We are convinced, 
however, that this is otherwise—not only 
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from the results of the present study, but 
also from all that has gone before in the 
development of tissue-stimulant therapy— 
and that experimental, pharmacodynamic 
and bacteriologic investigation will further 
develop the value of this vehicle. 
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HE development of the brain of man 
with the resulting complex life of our 
so-called modern civilization and our 

dependence upon time saving and labor 
saving machines still leaves us very 
dependent upon our hands, not only for the 
enjoyment of life, but actually for ability 
to make a living. With all the advance- 
ments in medicine in the last century, our 
own profession must still rely on trained 
and skilled hands and fingers. 

A fair indication as to the economic 
importance of trauma to the hand is 
indicated in the 1935 Statistical Report 
of the Department of Labor of New York 
State. There were 22,523 accidents to the 
hands and fingers out of the 69,777 cases 
closed in 1935. This represents the highest 
number of injuries to any one part of the 
body. The amount of compensation paid 
was over three and one-half million dollars, 
almost 7 per cent of the total amount of 
compensation paid. 

Trauma of the hand resulting from occu- 
pation obviously has the same character- 
istics as that occurring outside of industry. 
Undoubtedly certain occupations have an 
increased exposure to certain types of 
trauma. Needle workers have a predilection 
to anterior space infection. We have all 
noticed that nurses on the pediatric or 
nursery ward seem to have more finger 
infections than nurses on other services. 
Workmen handling movable, heavy mate- 
rial, as do shipping clerks, stevedores, etc., 
would be liable to sustain the crushing type 
of injuries. Men working on elevated struc- 
tures are more liable to injuries resulting 
from falling. 


THE RELATION OF TRAUMA OF THE HAND 
TO OCCUPATION* 
Niet E. Ecke.Berry, M.D. 


Assistant Surgeon, Flower Fifth Avenue and Metropolitan Hospitals; Instructor in Surgery, New York Medical 
College 


NEW YORK CITY 


A study of the incidence of trauma 
among various groups and analysis of the 
types of trauma sustained should give 
some guide to prevention, and | feel that 
doctors should make as great a contribution 
toward the prevention of injury as possible. 
A study of the treatment problems and the 
results presented in the different types may 
show ways of improving our end results. 

With this viewpoint I have made a study 
of the accidents to the hand and finger 
of the employees of the Consolidated Edison 
System which occurred on the job during 
the period from 1930 to 1936 inclusive. 
The diversified occupations in this group, 
representing an average number of ap- 
proximately 46,000 employees, gives a fair 
idea of the incidence of hand and finger 
injury in occupations in general. The ratio 
of male to female employees is approxi- 
mately 6 to 1. The ratio of those doing 
manual occupations to those engaged in 
clerical work is 2 to 1. 

The number of accidents to the fingers 
was 502, the number to the hands 273, 
making a total of 775. Twenty-three of 
these accidents were to females. This may 
be accounted for not only in the smaller 
number of female employees, but also 
because of lack of exposure due to the 
nature of their work. Only those cases 
having more than one week’s lost time are 
considered in the following discussion. 
There were 365 in this group. 

The most costly type of trauma as re- 
gards the number of days lost consisted of 
abrasions and lacerations. With the excep- 
tion of amputations, the awards for 
permanent defects were highest in this 


*Read before the Section in General Surgery of the ‘Medical ‘Society ‘of the County of Queens, March 25, 
1937- 
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group. The greatest toll in this group is 
from infection, which occurred in seventy 
cases, of which number twenty-four re- 
sulted in permanent defects. Twelve infec- 
tions of the palm, infected blisters being the 
most common cause, resulted in no defects. 
The thumb, index, middle, ring, and little 
finger, were involved in the order named. 
Only one in this group did clerical work. 
The remainder did some type of manual 
work, usually of a technical nature, except 
for ten who did manual labor. 

Application of iodine and sterile dressing 
promptly at the scene of the accident does 
much to prevent infections. Some authori- 
ties recommend cleaning the wound with 
soap and water. I agree that this is an ideal 
method in the doctor’s office or in the 
operating room, but it seems to me 
impractical and dangerous as a method of 
first aid to be given by the layman at the 
scene of the accident. 

In the treatment of lymphangitis, major 
fascia space and tendon sheath infections, 
the importance of accurate diagnosis and 
judgment as to where and when to incise 
has been stressed by many writers. Mock 
has shown that dangerous infections can be 
prevented and disability reduced by the 
early adoption of hospital treatment. I am 
convinced that many of our poor results in 
hand infections may be traced to the fact 
that the part involved permits an ambula- 
tory type of treatment and usually no 
immobilization of the part. No employee 
with an infected hand should be permitted 
to work. Adequate splinting and support 
with a sling are the only means of keeping 
the part at rest. The one death in this 
period resulted from  staphylococcemia 
with abscesses of the lungs and kidneys and 
acute pericarditis following an infection of 
the finger. The history of accident was a 
contusion of the index finger in the course 
of wiping a piece of equipment with a rag. 
There was no history nor any visible sign 
of break in the skin reported. 

The most distressing hand infections are 
those acute, rapidly spreading infections 
following trivial injuries of the hand. 
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Koch reports thirty-two cases with ten 
deaths. The twenty-two surviving had 
conservative treatment from the moment 
first seen, rest in bed, massive warm wet 
sterile dressing over the entire upper 
extremity, and forced administration of 
fluids, and in none was the inflammatory 
process incised until absolute evidence of 
localization and abscess formation was 
present. 

Aside from infections, tendon lacerations 
cause the greatest loss in this group classi- 
fied under abrasions and lacerations. Pri- 
mary tendon suture should only be done 
under the most ideal conditions, depending 
on the condition of the wound and the 
facilities for repair. Mason advises against 
any primary tendon repair in wounds over 
four hours old. In the group studied here 
there were five cases of lacerated tendons, 
and all received scheduled awards. 

Fractures were next in importance as 
regards frequency of occurrence and time 
lost. The different fractures sustained have 
individual characteristics as regards dis- 
ability and permanent defect. Most fre- 
quent fractures are those of the terminal 
phalanx. If these fractures are not com- 
pound and involve only the distal half of 
the phalanx, it is seldom that a permanent 
defect results. A characteristic of these 
fractures is the long healing period as 
shown by x-ray. Clinically, the healing 
period compares favorably with other 
injuries. Smith and Rider, in the study of 
100 cases of phalangeal fractures, give the 
period for clinical healing in complete 
fractures as 1.7 months, but 5.1 months 
before there is healing as shown by x-ray. 
In incomplete fractures, clinical healing 
was present in 1.8 months and x-ray healing 
in three months. As a rule one should not 
judge whether there will be complete 
healing as shown by x-ray under a period 
of one year. Prolonged immobilization in 
these cases is distinctly harmful. Im- 
mobilization should continue as long as 
there is evidence of soft tissue damage, 
which is usually for a period of about two 
weeks. 
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The associated contusion to the soft 
parts in the terminal phalanges fractures, 
if compound, makes them very susceptible 
to infection, but the infections are not 
dangerous if treated conservatively. Koch 
has recently stressed the inadvisability of 


TABLE I 
ACCIDENTS TO FINGERS—1I930 TO 1936 INCLUSIVE 


Aver- 
Per age Bor 


Num- 
be her af Cent of | Total | Num- Cent of 
Conditions pei Total | Days ber I 
ccl- L D -ost 
dents ost ays | Time 
dents per 


Case 


Abrasions and lacera- 


Pnwivhes vison 237 47.21 2649 | 11.20 | 32.04 
Ponctures.......... 14 2.79 76 5.5 -95 
* Contusions........ 37 7.37 258 7.0 3.21 
6 1.20 93 | 15.5 1.16 
Fractures and dislo- 

S66 23.11 2631 | 22.67 | 32.71 
Amputations....... 36 7.87 1784 | 40.5 22.18 


Foreign bodies..... . 15 
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A frequent fracture sustained in the 
hand is that of the metacarpal. These frac- 
tures are comparatively easy to treat and 
seldom result in any permanent defect. 
If the fracture involves the metacarpal- 
carpal joint, permanent defect is very liable 


TABLE II 
ACCIDENTS TO HAND—1930 TO 1936 INCLUSIVE 


Per age 
Cent of| Total | Num- 
Conditions FO! | Total | Days ber L 
Acci- Acci- Lost Days eee 
dents = y Time 


dents per 


Abrasions and lacer- 


90 32.97 | 1260 14 28.26 
Punctures.......... i 4.03 100 9 2.24 
Contusions......... 28 10.25 355 12.5 7.96 
idavkeeads 27 9.890 268 10 6.01 
Fractures and dis- 

locations......... 48 17.58 | 1407 290.33 | 31.56 
*Amputations....... I -37 51 1.14 


Foreign bodies... ... 


* One death not included. 


curetting the bone in those cases which 
develop osteomyelitis. He points out that 
with adequate drainage and no operative 
trauma, most of them will heal spontane- 
ously. If there is any separated sequestra, 
it will come out without operative trauma. 

In the group reported here, there were 
eighteen fractures of terminal phalanges, 
eight of these resulting in permanent 
defects. Uncomplicated fractures of the 
shaft of the phalanges, however, usually 
do not result in permanent defect. If the 
fracture involves the joint, particularly 
the proximal interphalangeal joint, some 
defect usually results. In my opinion, the 
only satisfactory way to treat fractures 
of the phalanges involving the joint, from 
the standpoint of gaining the best end 
result, is by skeletal traction. This ideal 
method of treatment may be contraindi- 
cated by the presence of a skin wound or 
potential infection, or the patient may not 
submit to this type of treatment. Only five 
of the sixteen fractures of the phalanges 
other than those of the terminal phalanx 
had no permanent defect. 


* One hand injury resulting in amputation at forearm not 
included. 


to occur, particularly, if this is the first 
metacarpal-carpal joint. In the group 
studied, there were fifteen fractures of 
metacarpals, only.two resulting in perma- 
nent defect. One was a fracture of the 
proximal end of the first metacarpal which 
resulted in a scheduled award of 95 per cent 
loss of right thumb. The other involved a 
tear of the joint capsule with subluxation 
of the first metacarpal carpal joint. There 
were ninety-one days’ lost time in this case. 

A serious type of fracture in hand injuries 
from the standpoint of function and pro- 
longed disability is fracture of any of the 
carpal bones. The carpal bone most com- 
monly injured is the scaphoid, but the 
diagnosis is frequently overlooked. This 
injury should be suspected in every acci- 
dent where there is a fall on the out- 
stretched hand and the patient complains 
of pain in the wrist. Sodo-Hall and Halde- 
man state that 60 per cent of these frac- 
tures are diagnosed as sprained wrists. 
The diagnosis is made at a later date when 
a pseudo-arthrosis is found. They point out 
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that routine roentgenograms may fail to 
demonstrate the fracture and that the 
roentgenograms should be taken with the 
part in complete ulnar flexion. There seems 
to be considerable discussion as to the 
preferable method of treatment. All agree 


TABLE II 
ACCIDENTS TO HANDS AND FINGERS—1I930 TO 1936 
INCLUSIVE 
Aver- 
Per age 
Cent of| Total | Num- Per 
Conditions Total | Days ber 
cci- Lost 
denne Acci- Lost Days Time 
dents per 
Case 
Abrasions and lacer- 

327 42.19 | 39090 12 31.27 
Punctures.......... 25 3.22 176 > | 1.41 
*Contusions........ 65 8.30 613 9.50 4.90 
33 4.26 361 II 2.89 
Fractures and dis- 

locations......... 164 21.16 | 4038 24.63 | 32.30 
tAmputations....... 37 4.77 | 1835 49.60 | 14.68 
Foreign bodies...... 20 2.58 236 11.80 1.890 
96 12.39 | 1073 11.20 8.58 
Other injuries....... 8 1.04 261 32.63 2.08 

775 |100.00 |12502 16.13 |100.00 


* One death not included. 
+ One hand injury resulting in amputation at forearm not 
included. 


that the majority of the end results are 
unsatisfactory. Sodo-Hall and Haldeman 
recommend immobilization with radial 
flexion and dorsiflexion of about 30 degrees. 
The thumb is held in full abduction and 
extension. The cast immobilizes the entire 
thumb and metacarpal phalangeal joints 
of the fingers. Speed points out that repair 
progresses slowly, that the ossifying inter- 
val is long and that the repair comes largely 
from cancellous bone tissue. Early recogni- 
tion and prolonged immobilization are indi- 
cated. In late cases, operative removal and 
aseptic drilling have been recommended 
by both of these writers. 

In the group here reported, there were 
three fractures to the scaphoid, one causing 
disability awarded as 331 per cent of the 
right hand. This occurred in an auto- 
mobile accident in which there was a 
direct blow to the hand; the findings were 
questionable as to whether there was not 
a preexisting injury. There was one case 
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involving a fracture of the trapezoid and 
semilunar bone, in which no disability 
resulted. The other carpal fracture was a 
chipped fracture of the cuneiform which 
resulted in an award loss of 15 per cent 
use of the right hand. The latter two in- 
juries were due to falling. 

In the cases studied, there were included 
seventeen fractures involving the distal end 
of either the radius or the ulna. They were 
both included arbitrarily because the frac- 
ture line involved the wrist joint, and the 
award, if any, is for an award of a portion 
of the hand. Twelve of these cases resulted 
in a permanent defect, awarding from 
714 per cent to as high as 40 per cent loss 
of use of the hand. From a disability and 
permanent defect standpoint these are 
expensive types of injuries. The accident 
is usually one of falling. 

Amputations, traumatic in origin, obvi- 
ously result in long periods of disability 
and high compensation awards. The most 
frequent type is avulsion of the tip or a 
portion of the phalanx. From a treatment 
standpoint, avoidance of infection and the 
encouragement of healthy granulation com- 
prise, in my opinion, the procedure of 
choice. Healing usually results in a service- 
able finger. The scar on the tip is seldom 
painful if given a sufficient healing period. 
In an exceptional few, plastic operation to 
give a serviceable stump may be necessary. 
In ideal cases, seen early, an immediate 
plastic repair may lessen the disability 
period and give a more serviceable digit. 

The one case of hand amputation in this 
group is interesting from an occupational 
hazard relationship. The employee was a 
photographer and was preparing to take a 
flashlight picture when a spark from a bon 
fire ignited the flashlight powder. His right 
hand was literally blown off and he re- 
ceived an award of go per cent loss of use 
of the right arm. 

An instance of amputation of the hand 
due to a crushing injury, with subsequent 
gangrene, is not included, since the ampu- 
tation was done at the middle of the 
forearm. 
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In the cases in which lost time totalled 
more than one week, there were twelve 
sprains reported. Nine were to the wrist 

with disability resulting in two cases, one 

being complicated with arthritis. 

Uncomplicated contusions seldom cause 
a permanent defect. A contusion to the 
proximal interphalangeal joint will cause 
a flexion defect for a long period of time, 
but the only permanent defect may be 
some enlargement of the joint. It is impor- 
tant in these cases to immobilize as long 
as there is soft tissue reaction but to 
encourage active motion as soon as pain 
and swelling has subsided. Prolonged 
splinting in these injuries may cause a 
permanent defect. 

There were forty-nine burns to the hand 
and fingers. The relation to occupation in 
this group of injuries is very apparent. 
All of these employees except one had occu- 
pations around electrical equipment. All 
the burns except one were flash burns. It 
is characteristic of these burns that a 
large area of the fingers or entire hand is 
involved superficially, so that when first 
seen they appear to represent a very severe 
injury. A permanent defect seldom results. 
In this group there were only two cases 
having slight permanent defect and one of 
these had ninety-one days’ lost time. The 
average length of disability for the whole 
group was seventeen days. The treatment 
is conservative, allowing adequate time for 
complete healing before returning to occu- 
pation. I have been unable to note any 
difference in results between those cases 
which were treated with tannic acid and 
those which were treated with ointments. 

Puncture wounds present a difficult 
problem. This is the type of trivial injury 
which is apt to result in serious infection. 
There has been much discussion as to the 
proper type of immediate treatment. Ex- 
cision of the wound or converting it into 
an open laceration has been recommended 
by some, from a practical standpoint, but, 
I cannot agree with this type of treatment. 
Many of these puncture wounds do not 
result in infection and in the second place, 
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those puncture wounds which do result in 
infection very frequently are considered 
insignificant by the patient; in fact, they 
are often so trivial that the patient does 
not notice the wound until evidence of 
infection appears. It is thus not an uncom- 
mon experience to see the puncture wound 
type of injury for the first time after the 
infection is already present. I believe that 
the best results can be obtained by rou- 
tinely applying a wet dressing of alcohol 
and boric acid solution of equal parts which 
is kept wet with boric acid solution by the 
patient for twenty-four hours, then fol- 
lowed by an ointment protective dressing 
until the wound is healed. 

Foreign bodies present essentially the 
same problem as puncture wounds from 
the standpoint of infection. The employee 
should be educated to wait and allow the 
doctor to remove the foreign body, that is, 
when the foreign body is visible at the 
surface. This permits cutting down on the 
foreign body and removing with a mini- 
mum amount of tissue damage and an open 
wound which is less liable to infection. 
Small imbedded foreign bodies in the hand, 
in my opinion, should never be removed 
surgically unless after conservative treat- 
ment they are found to interfere with the 
function of a joint or tendon. If treated 
conservatively, foreign bodies seldom, if 
ever, cause a permanent defect. One ex- 
ception is the puncture wound caused by 
an indelible lead pencil, not uncommonly 
seen in an industrial group. These injuries 
are very troublesome. Healing is prolonged, 
cyst formation may occur and the wound 
break down as long as a year later. Com- 
plete excision of the wound with the foreign 
material is the type of treatment recom- 
mended for this injury. 

Twenty infections due to puncture 
wounds resulted in five cases with perma- 
nent defect. Three of the latter did not 
report to the doctor until two days after 
the accident. 

In those cases which caused more than 
one week’s lost time there were only thirty- 
eight laborers, the remainder being engaged 
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in work of a technical or a semi-technical 
nature. The occupations were in the 
majority of a mechanical type. 


SUMMARY 


In a group involving a variety of manual 
occupations, the greatest economic loss 
from hand and finger injuries is due to 
infections and fractures. In clerical types 
of occupations there is practically no 
incidence of serious hand trauma. Electrical 
workers are exposed to an injury peculiar 
to their occupation. The different types of 
trauma to the hand ana fingers present 
individual treatment problems from the 
standpoint of diminished disability and 
permanent defect. The possibility of per- 


THE medical practice acts of all the states license the physician to 
practice medicine and surgery in all of its branches. . . . However, if a 
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manent defect can be anticipated accord- 
ing to the nature of the trauma received. 
The economic loss due to hand trauma 
warrants more emphasis on this branch of 
surgery. 
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patient suffers damages at the hands of a physician who undertook to per- 
form some task for which he was not adequately prepared, he is not without 


legal redress against the physician. 


From—‘‘The Roentgenologist in Court” by Samuel Wright Donaldson 


(Thomas). 
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ambulatory patients is a_ subject 

which is much neglected in modern 
medicine. The patient with a minor surgi- 
cal disease is often admitted to a hospital 
as a matter of convenience. In the hospital, 
he and his lesion are lost in the more ab- 
sorbing interests of gall-bladder disease, 
carcinoma of the bowel, and other more 
extensive lesions of major surgery. 

Methods of treatment which permit the 
patient to be ambulatory have many 
advantages. Usually they permit the pa- 
tient to continue at his usual occupation 
with slight or no disability, and this, com- 
bined with the fact that the patient may 
stay at his own home, means a consider- 
able saving of money and inconvenience. 
The worry and dread of hospital stay are 
avoided. 

From the point of view of the doctor, 
there are also many advantages. In the 
first place, the patients do well. Fewer 
complications develop after surgical opera- 
tions on ambulatory patients than after the 
same operations are performed on patients 
in hospital beds. Secondly, the end results 
are satisfactory, comparing favorably with 
those of like lesions treated in the hospital 
wards. From the point of view of the 
hospital, ambulatory treatment is likewise 
an advantage because it saves the ward 
beds for those patients actually needing 
bed and nursing care. 

Ambuiatory care is not always advisable, 
even though it may be possible. The 
patient who should be confined to his room 
for a day or two but who would have to go 
out for his meals should take advantage of 
the facilities of a hospital. Ambulatory care 
often requires the possibility of home nurs- 
ing care. It usually requires also that a 
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doctor be available for call should the need 
for his attention arise. This contingency 
occurs very infrequently, but safety de- 
mands it. 

In the selection of patients for ambula- 
tory care, there should be no question as to 
the advisability or the possibility of carry- 
ing through the therapy decided upon. 
Major surgery requiring close watch over 
the postoperative course should certainly 
be avoided in ambulatory patients. When 
there is any doubt in the mind of the 
surgeon as to the diagnosis or extent of the 
lesion, the patient should be transferred to 
the hospital for operation. Operations upon 
patients with hemophilia, leucemia, etc., 
even though the lesions are minor, are also 
best performed in the hospital because of 
the danger of postoperative bleeding. The 
watchword is: ambulatory surgery should 
be safe surgery. 


REQUIREMENTS 


There are three requirements for the 
surgical treatment of ambulatory patients: 
adequate equipment, adequate assistance, 
and adequate experience and _ technical 
skill. 

Adequate equipment does not demand a 
costly layout of instruments and supplies. 
There must, however, be provision for 
sterilizing instruments, and a dependable 
source of sterile supplies. Gowns, gloves, 
caps and masks are recommended but are 
not absolutely essential. Sterilized towels 
or plain muslin covers with small holes 
make convenient drapes. Sufficient light on 
the operative field is required. The goose- 
neck stand type is inexpensive and satis- 
factory for easy adjustment. A comfortable 
table must be available; the Hanes type of 
proctoscopic table is excellent because it is 


* From the Surgical Out-Patient Department, University of Pennsylvania Hospital. 
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easily adjustable for many purposes. The 
operating room may be any room which 
has sufficient light and is kept clean. 
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not demand a long experience in major 
surgery. The real requirement is a practical 
working knowledge of surgical asepsis. In 


Fic. 1. Simple tray set-up for surgery of ambulatory cases. 


The necessary instruments are few. The 
ordinary tray (Fig. 1) contains: 


1 Bard-Parker knife, straight blade 
I scissors 
I tissue forcep, rat-toothed 
1 plain forcep, serrated ends 
1 needle holder and needles 
Kelly curved No. 4 
Lane half circle No. 2 and No. 3 
Keith abdominal, 134 inches, No. 9 
Fine silk 
Fine alloy steel wire 
2 mosquito hemostats, straight 
2 mosquito hemostats, curved 
2 Kelly hemostats, straight 
2 Kelly hemostats, curved 
2 retractors, sharp rakes 
2-4 Allis forceps 
2-4 towel clips 


Adequate personnel demands at least 
one other person besides the operator, and 
an ideal set-up is one of operator, assistant 
and nurse. When there is only one other 
person besides the operator, she need not 
scrub up, but may assist by holding instru- 
ments for retraction outside the sterile 
field. (Fig. 2.) 

Adequate experience and technical skill 
for the purposes of ambulatory surgery do 


operating in small fields, the surgeon will 
recognize the advantages of retraction to 
keep the tissues on tension. This makes for 
easy and clean dissection and in many 
cases gives a high degree of hemostasis. 
The use of the blood pressure cuff as a 
tourniquet in operations on the extremi- 
ties, or of a rubber tube tourniquet in 
operations on the digits, provides a dry 
field and therefore permits rapid and more 
accurate surgery. 


ANESTHESIA 


For operations on ambulatory patients, 
it is essential to use an anesthetic which 
may be administered to patients who have 
not had the usual preoperative preparation. 
It should preferably be rapid in its action, 
but as a rule its duration need not be long. 
More important, however, it should be 
followed by a rapid and complete recovery 
with little or no after effects. The two 
anesthetic agents best fulfilling these re- 
quirements are procaine hydrochloride in 
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solution as a local anesthetic, and, when a 
general anesthetic is required, vinethene. 

Procaine is used in 0.5 per cent to 1 per 
cent solution as an infiltration, field block 
or nerve block, and has been the anesthetic 
agent in 87 per cent of 1000 operations on 
ambulatory patients at the University 
Hospital. Its use has obvious advantages. 
No anesthetist is required, thus reducing by 
one the necessary personnel. There are no 
after effects, hence the patient may go to 
his home immediately after his operation. 
Except where a tourniquet is used, adre- 
nalin hydrochloride solution, 1:1000, is 
added to the anesthetic solution, 6 to 8 
drops to the ounce. This prolongs the dura- 
tion of anesthesia and, combined with 
tissue tension, provides an almost bloodless 
field. 

The field of usefulness of local anesthesia 
varies with the experience and skill of the 
surgeon. An accurate knowledge of the 
distribution of the sensory nerves, and a 
calm understanding of the psychology of 
the patient will permit operations of con- 
siderable extent under this type of anes- 
thesia with no preoperative medication. 
Contrary to the general opinion, the 
presence of infection has not necessarily 
proved a contraindication to the use of 
local anesthesia. There has never been 
noted any spread of the infection if ade- 
quate incision could be made either with a 
nerve block at some distance from the 
infected area or through a line infiltration 
at the site of infection. When using the 
latter method for incision of boils and 
superficial abscesses, it should be remem- 
bered that, even with a line infiltration 
anesthesia, pain is produced by undue 
pressure of the scalpel on the area of 
inflammation. The incision should there- 
fore be made with transverse cuts of the 
knife and with slight downward pressure. 

For operations upon extremely appre- 
hensive patients, upon deep-seated or 
extensive infected lesions, and upon areas 
where a multiple nerve block would be 
necessary, a general anesthetic is preferred. 
Experience with a considerable number of 
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divinyl ether (vinethene) to the exclusion 
of all others for operations on ambulatory 


Fic. 2. Nurse holding retractors outside of sterile 


field. 


patients. The administration of this drug 
on a few layers of fluff gauze requires no 
cumbersome, expensive or complicated 
apparatus. The induction period is short, 
usually less than a minute, and the dura- 
tion of the anesthetic can be prolonged 
safely for the duration of any proposed 
operation on an ambulatory patient. The 
recovery period is rarely more than a 
minute or two, and, following short opera- 
tions, the patient is usually able to get up 
from the table without help as soon as the 
operation is finished. Post-anesthetic nau- 
sea and vomiting are rare, occurring in 
about 5 per cent of our cases. 

The anesthetic is usually used as what is 
termed by the Germans a rausche, or 
intoxication. The field is prepared and 
draped before the anesthesia is started. 
The patient is then asked to count; as soon 
as the counting stops the operation may 
be begun, usually between thirty and 
fifty seconds after starting the vinethene 


drop. 


> 
z 
the 


60 American Journal of Surgery | Ferguson—Ambulatory Surgery JuLy, 1938 


Nitrous oxide and oxygen anesthesia 
was used as the general anesthetic until 
vinethene became available. It is satis- 
factory, but is more often attended by 
anesthetic and post-anesthetic difficulties. 

Ethyl chloride may be used as a rausche 
anesthetic but it does not quite equal 
vinethene in its results. The use of ethyl 
chloride as a freezing agent to give local 
anesthesia is mentioned only to be con- 
demned. The anesthesia produced is never 
complete and is usually insufficient for 
thorough, careful surgery. 


THE SCOPE OF SURGERY IN THE AMBULATORY 
PATIENT 


Minor Surgical Lesions. Among the 
lesions recognized as the field of minor 
surgery are the superficial tumors, cysts, 
bursa, and minor deformities of the ex- 
tremities. A representative group of such 
lesions, operated on in the past two and a 
half .years at the Out-Patient Clinic of the 
University of Pennsylvania Hospital, is 
appended. The operations were all upon 
ambulatory patients. 


Tumors (115): 


Moles and nevi................. 41 
Cysts and tumors of breast....... 12 
Cysts (225): 
12 
55 
2 
Repair of Minor Deformities: 
75 
Supernumerary digit............. 6 
Release of scar contracture....... 5 
Dupuytren’s contracture......... § 
Ligation of varicose veins........ 120 
Other operations................ 10 
35 
Diagnostic Procedures: 
Injections (alcohol or novocaine).. 21 


These operations, except for some of the 
infected cysts and ingrown toe-nails, were 
so-called “clean” cases. The skin prepara- 
tion consisted of simple washing of the 


operative field with 70 per cent alcohol. 
Local anesthesia was used in all cases. 
Special attention was given to the suture 
and care of the wound. All dead space was 
carefully obliterated by the use of vertical 
mattress sutures of silk or fine alloy steel 
wire. When necessary, buried sutures of 
fine catgut were also used. All sutures were 
interrupted to permit the escape of any 
serum or blood collection. Pressure dress- 
ings were applied and were not changed for 
five or six days. Where the integrity of the 
wound would be affected by movement of 
the part, splints were used. Under this 
therapy, 98 per cent of the clean wounds 
healed by primary intention. In a recent 
review of 226 ligations of varicose veins in 
ambulatory patients, there were three 
wound infections. 

Superficial Infections. The principles of 
the treatment of infection in ambulatory 
patients differ in no particular from those 
in the treatment of infections in hospital 
patients. However, special precautions 
must be taken to insure their application. 
The principles followed are based on 
pathologic physiology produced in infected 
tissues. 

Physiologic rest is enforced to permit the 
defensive wall of inflammatory induration 
to develop unhindered. Rest of the infected 
part is obtained by splints, slings, bandages 
and adhesive strappings. Elevation of the 
infected area is practiced when possible, to 
prevent venous and lymphatic stasis with 
edema and to permit an arterial hyperemia. 

Warm moist heat is applied for several 
reasons. (Fig. 3.) The heat hastens the 
chemical reactions incidental to the control 
of infection and favors a maximal arterial 
hyperemia. Moisture prevents crusting and 
tension of the infected area, thus promoting 
drainage and relieving pain. Almost any 
solution may serve in the application of hot 
moist dressings: physiologic saline, 5-10 
per cent magnesium sulphate, or a satu- 
rated solution of boric acid. The heat and 
moisture are the effective factors, although 
it is probable that the hypertonic solutions 
may be of value in promoting a more rapid 
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fluid drainage from an open infection leucocytes is favored. Rest, elevation and 


(Taylor’). moist heat applications are of equal value 


By a careful application of these meas- in both open and closed infections. 


Fic. 3. Application of moist dressings in ambulatory patients. a, splint applied in treatment of furuncle of 
proximal phalanx. B, gauze compress overlaid with crumpled wax paper. c, finished dressing secured by 


circular adhesive strips. 


ures, about 80 per cent of the infective 
lesions met in ambulatory patients may be 
successfully controlled. Incision and drain- 
age is reserved for those lesions in which 
suppuration has occurred or is inevitable. 
When an incision is made, it should extend 
throughout the entire length of the longest 
diameter of the suppurative area. When 
necrosis has not progressed to suppuration, 
the dead and dying tissue should be 
radically excised. After hemostasis is com- 
plete, drainage is provided by simple dry 
gauze moistened by hot solutions. 

In an open area of surface infection, the 
biologic immune and reparative processes 
of the body are the effective factors in 
controlling the spread and in the healing of 
the wound by granulation. The indications 
for treatment are, therefore, those proce- 
dures which favor these processes. The 
mechanical cleansing of the wound by 
irrigation or by gentle absorbent sponging, 
the removal of slough with forceps and 


Scissors, and the frequent changing of 


dressings are effective because the action 
of the immune factors of serum is enhanced 
and a more rapid migration of new active 


Antiseptics play no part in the treatment 
of superficial infections of the boil, car- 
buncle, abscess type or open infected 
wounds. There are several reasons for this. 
The bactericidal action of most commonly 
used antiseptics is based on the fact that 
they precipitate protein. This effect is not 
only much reduced when in contact with 
the protein-containing wound secretions, 
but also, further penetration of the anti- 
septic is blocked by a firm wall of coagu- 
lated material. Even if the antiseptics 
could penetrate the walls of the infected 
area, it is inconceivable that its effective 
action could extend to kill the organisms 
that have migrated into the regional 
lymphatics and tissue spaces. It must be 
remembered further that the precipitation 
of protein is not a selective action by 
antiseptics upon bacteria alone. All of the 
protein-containing cells coming in contact 
with the solution are acted upon in the 
same way. These cells include leucocytes 
and the surviving cells of the infected 
tissue. A destruction of these cells means a 
lowering of the local resistance to the 
infecting bacteria and a retardation of 
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healing. A final and perhaps a more practi- 


cal reason for not using antiseptics in 


infected wounds has been gained by experi- 
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necessary. This therapy gives excellent 
and immediate results when the throm- 
bosed vein is one single mass. When there 


Fic. 4. Steps in the excision of a thrombosed external hemorrhoid under local 
anesthesia. 


ence. Local infections treated as outlined 
above heal more rapidly and with less 
scarring than those which are frequently 
flooded with antiseptic solutions. The 
infections operated upon during the last 
two and one half years were as follows: 
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Hand and finger infections......... 109 
Tuberculous glands of neck......... 14 


Anal Lesions. The majority of the 
common lesions of the perianal region and 
anal canal can be successfully treated in 
ambulatory patients. Of the lesions most 
frequently seen, thrombosed external hem- 
orrhoids probably top the list. By an 
elliptical excision of skin over the throm- 
bosed vein, after local infiltration anes- 
thesia, the clot and vein may be removed. 
A small piece of gauze inserted at the 
wound within the anal canal will produce 
hemostasis and is all the dressing that is 


are scattered small areas of thrombosis 
with marked edema of the perianal skin, 
the results are less dramatic. (Fig. 4.) 

Internal hemorrhoids, when the chief 
symptom is bleeding, are best treated by 
injection. For this purpose an illuminated 
anoscope is essential. Any of the long- 
angled needles are satisfactory for the 
injection. The solutions which our experi- 
ence has lead us to recommend are quinine 
and urethane, quinine and urea, or sodium 
morrhuate. Usually, 0.5 c.c. is used in each 
hemorrhoidal mass. The hemorrhoids which 
most often give symptoms are those on 
each side of the midline posteriorly and 
just to the right of the midline anteriorly. 
In most cases not more than three 1 injec- 
tions are necessary; frequently one is 
sufficient. 

Internal hemorrhoids in which the chief 
symptom is prolapse, and those associated 
with external hemorrhoids—the so-called 
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mixed hemorrhoids—are best treated by 
excision. Hemorrhoidectomy can be per- 
formed safely in the ambulatory patient, 
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chief distressing symptoms. The solution 
used is 0.5 per cent nupercaine with benzy! 
alcohol in almond oil, as suggested by 


Fic. 5. Fissure-in-ano treated by injection of oil-soluble anesthetics. The 
hypertrophied tissue of the sentinel pile was excised by a V-shaped incision, 
and gauze inserted into the anal canal overlying the wound. 


especially when there are only one or two 
offending groups. Local anesthesia is very 
effective in this region, and the hemor- 
rhoidal masses may be excised and the 
wounds sutured with interrupted sutures. 
No drain or packing is inserted into the 
anal canal, but a T-binder dressing is 
applied. The patients are given two or 
three 14 grain morphine tablets to use 
during the first night after operation. It is 
surprising to note the absence of the usual 
complications which follow hemorrhoidec- 
tomy in hospital patients. Retention of 
urine has not occurred in any of our 
ambulatory patients, and there was post- 
operative bleeding requiring treatment in 
only one of fifty-six cases. 

Fissure in ano is a very troublesome anal 
lesion which is perfectly suited to ambula- 
tory care. The use of oil-soluble local 
anesthetics has permitted an immediate 
relief of the pain and spasm, which are the 


Gabriel.? It is ‘injected in a fan-shaped 
infiltration in the perianal fat behind and 
on each side of the fissure so as to block the 
sensory nerves and the motor nerves to the 
posterior half of the sphincter. The anes- 
thesia lasts from seven to ten days during 
which time the acute fissures have healed. 
In chronic fissures, the hood-shaped hyper- 
trophic tissue of the sentinel pile must be 
excised. This sometimes requires an addi- 
tional infiltration with novocaine solution 
in the skin about the sentinel pile. Hemo- 
stasis is obtained by a small piece of gauze 
laid along the wound and held in the anal 
canal. Best results are obtained by frequent 
digital dilatation of the anal canal until 
healing is complete. (Fig. 5.) 

Perirectal and ischiorectal abscesses and 
many cases of fistula in ano may be treated 
in ambulatory patients by incision and 
packing. The cases selected for ambulatory 
care are the small abscesses and fistulae in 
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which the infected crypt from which the 
process originates may be definitely identi- 
fied. Through an anal speculum, a hooked 
probe is inserted from the anal canal into 
the abscess or along the fistulous tract. The 
overlying tissue is then infiltrated with 
novocaine solution and the abscess or tract 
incised, dividing all of the tissue included 
on the probe. The wound is packed with 
plain or iodoform gauze and a T-binder 
dressing applied. The patient is supplied 
with several 1¢ grain tablets of morphine 
for use during the first night. After forty- 
eight to seventy-two hours, the packing is 
removed and the patient is instructed in 
the use of hot saline sitz baths two or three 
times daily until healing is complete. 

Anal polyps and hypertrophied anal 
papillae are not infrequent causes of anal 
pain and discomfort. They are easily 
excised or removed by a cautery, under 
local anesthesia, in ambulatory patients. 

Appended is a list of anal operations per- 
formed in the Out-Patient Clinic of the 
University Hospital during the past two 
and a half years: 


Evacuation of thrombosed external 
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Hemorrhoidectomy................. 17 
40 
Excision of anal polyps............. 16 
Incision and drainage of perirectal 

and ischiorectal abscesses......... 28 


Traumatic Lesions. The vast majority 
of patients with lesions due to trauma may 
be ambulatory throughout their entire 
period of treatment. The wide variety of 
traumatic lesions makes it impossible to 
discuss the treatment of individual lesions; 
however, the principles followed may be 
enumerated. 

In the early treatment, during the first 
twenty-four to forty-eight hours after the 
injury, the indications are to prevent 
further damage to the injured tissues and 
to prevent further hemorrhage. These may 
be accomplished by the application of 
splints, supportive adhesive dressings or 
pressure bandages and by the use of cold 
compresses or ice bags. After forty-eight 
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hours, it is necessary to promote absorption 
of the extravasation at the injured site, and 
thus heat and light massage are substituted 
for cold. This outline of therapy is espe- 
cially indicated in treating lesions of the 
soft tissues, contusions, sprains, etc. 

In the care of open wounds, the treat- 
ment varies according to the time elapsed 
since the injury. If they are seen within 
twelve hours, the wound is filled with 
sterile gauze while the surrounding skin is 
cleaned by scrubbing with benzine, fol- 
lowed by green soap, with water and 
alcohol. If the wound contains foreign 
materials, it is then irrigated with warm 
sterile saline. When it has been mechani- 
cally cleaned, it is flooded with an anti- 
septic solution in an attempt to convert a 
potentially infected wound into a sterile 
one. Devitalized tissue is cut away with a 
knife or scissors and forceps. The wound is 
loosely closed, using interrupted sutures. 
Our experience leads us to recommend the 
use of fine alloy steel wire (Babcock*) for 
skin sutures. When there is loss of skin 
tissue, a definite effort is made to cover the 
surface defect at the primary operation, if 
necessary by relaxing incisions or by skin 
graft. Compression dressings moistened in 
70 per cent alcohol are applied and the part 
is immobilized with a splint. The dressings 
are not disturbed, unless there is pain or 
excess secretion, until removal of the 
sutures on the fifth to the seventh day. 

For anesthesia, local field or nerve block 
or vinethene may be used. When local 
anesthesia is to be used, the injection is 
made after the surrounding skin has been 
prepared, but before cleansing the wound. 
When general anesthesia is to be given, the 
entire process of cleaning the part and the 
wound is performed after the patient is 
anesthetized. 

If the wounds are seen twelve or more 
hours after the injury, they are treated as 
any infected wound. 

A great many fractures of the upper 
extremity, of the clavicle, ribs and the leg 
below the knee may be given ambulatory 
treatment. This is especially true if they 
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can be seen and treated before swelling 
becomes a prominent factor. Reduction is 
obtained under local infiltration anesthesia 
at the fracture site, or under general anes- 


Fic. 6. Unpadded plaster cast for fractures of the 
forearm. 


thesia (vinethene); when there is displace- 
ment, reduction under fluoroscopic control 
is preferable. An effort is made to apply 
immobilization dressings which cause the 
least possible disability. The unpadded 
plaster casts applied directly on the skin, 
as suggested by Bohler,* have proved the 
most satisfactory in this respect. 

In fractures of the lower forearm with 
minimal displacement and swelling, the 
cast is applied as the primary dressing to 
include the metacarpals, wrist and forearm. 
In those of the middle and upper forearm 
and elbow it extends to the deltoid tubercle. 
If there is marked displacement and swell- 
ing, temporary splints, usually of moulded 
plaster, are applied until the swelling has 
disappeared. Then the cast is applied. 
(Fig. 6.) 

For fractures of the leg below the knee, 
the same régime is carried out, with the 
addition of a walking iron incorporated in 
the cast. (Fig. 7.) 

With these plaster dressings a surpris- 
ingly good function of the part is permitted. 
The hand continues as a useful member in 
spite of the forearm fracture, and the foot 
and leg continue to be a means of locomo- 
tion without the necessity of crutches or 
even a cane. The dressings are not removed 
until union has taken place. On removal of 
the plaster cast, the skin is found in good 
condition and there is relatively little 
disability from stiffness of the joints. In 
fractures of the leg, swelling may cause 
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considerable disability after removal of the 
cast. The use of a gelatin boot or a tight 
elastic bandage for several weeks will solve 
this difficulty. 


Fic. 7. Walking iron and cast for 
fractures of the lower leg. 


For fractures of the clavicle, good results 
are obtained and excellent function is 
maintained by the use of a padded clavicu- 
lar cross dressing. 

All fracture dressings are inspected 
within twenty-four hours after their ap- 
plication, again in two days, and thereafter 
only if the patient feels discomfort or the 
cast cuts or rubs. 


DRESSINGS FOR AMBULATORY PATIENTS 


When patients are to be up and about, 
following their usual activities, or when 
they are to be cared for in the home away 
from nurses and doctors, it is essential that 
the dressings be secure, protective and 
neat, and that they cause the least possible 
disability. 

The security of a dressing is in large 
measure a reflection of the experience and 
skill of the surgeon. There are several 
minor points which have been found help- 
ful in the application of a dressing that 
will stay in place. In applying a dressing to 
a conical part, such as the thigh, one or two 
strips of adhesive across the sterile gauze 
compress before the bandage is applied wil] 
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tend to keep the dressing from slipping. 
When adhesive is used to hold a bandage, 
it is much more effective if applied in 


Fic. 8. Hairpin splint protective 
dressing for infection of the dis- 
tal phalanx of finger. Note cir- 
cular adhesive strips. 


circles so that the end of the strip lies on 
the back of its other end. If these adhesive 
circles are used to anchor other longitudinal 
or spiral strips, even the use of hot soaks 
will not loosen the dressing. 

For use on ambulatory patients, the 
dressings should not only protect the lesion 
from injury due to the patient’s move- 
ments, but they should also protect the 
patient from the pain caused by bumping 
or otherwise traumatizing the affected 
member. Therefore, splints, pads and other 
forms of protection suited to the part 
should be included in the dressing. (Fig. 8.) 

Even though a dressing be secure and 
protective, it need not be bulky and dis- 
abling in itself. It may be neat and compact 
and still serve its function well. A dressing 
may be cumbersome for several reasons. 
Frequently, more gauze or other absorbent 
material is used than is necessary to absorb 


the wound secretions. Splints are often 
padded too well rather than not well 
enough; padding should be applied only 
on the side of the splint next to the skin. 
Bandages are often applied too loosely for 
fear of hurting the patient. Much less dis- 
comfort is caused by a snug dressing than 
by a loose, bulky one. 


SUMMARY 


The ambulatory treatment of surgical 
lesions has many advantages. The require- 
ments in equipment are not great; the 
personnel must include at least one other 
person besides the operator. A practical 
knowledge of surgical technique and asepsis 
is necessary. Procaine solution has distinct 
advantages as a local anesthetic and has 
been used in 87 per cent of 1000 operations. 
Vinethene is the general anesthetic of 
choice because of its rapid induction and 
recovery and relative freedom from post- 
anesthetic difficulties. 

The scope of surgery in the ambulatory 
patient includes operations upon superficial 
tumors and cysts, repair of minor deformi- 
ties, the care of infections, anal lesions, and 
fractures of the arm and lower leg. Practi- 
cal suggestions have been made concerning 
the treatment of these lesions. 
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SKIN GRAFT FOR THE AMBULATORY PATIENT* 


Freperick L. 


SMITH, M.D. 


Section on Postoperative Care, The Mayo Clinic 


ROCHESTER, MINNESOTA 


extremity secondary to inadequate, 
superficial or deep venous circula- 


oT ae which occur on the lower 


most frequent causes of these varicosities 
are as follows: heredity, thrombophlebitis, 
injury, intra-abdominal obstruction, cellu- 


Fic. 1. A, varicose ulcer of left leg of eight months’ duration, 10.5 cm. long by 3.5 cm. wide. Hospitalized 
December 2, 1936 to December 7, 1936 to clear up local infection. December 8, 1936, split Thiersch grafts 
removed from anterior surface of left thigh and applied to ulcer. Elastoplast applied over dressing. 
B, dressing removed on eighth day, December 15, 1936, revealing complete healing of ulcer. 


tion, present an economic problem, for the 
majority of the afflicted are laborers or 
indigent persons. In the background of the 
formation of ulcer are varicosities of the 
superficial venous system. In turn, the 


litis from local infection, and overweight; 
in the last condition, lymphedema plays an 
important part. Ulcers which result from 
the foregoing conditions are of the gravi- 
static type. When the deep circulation has 


* Read before the meeting of the Annual Postgraduate Course and Clinical Conference, St. Louis, Missouri, 
May 24-29, 1937. 
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been occluded, permanent edema and the 
stasis type of ulcer are encountered; these 
require more time and attention to accom- 


Fic. 2. Result in a case of stasis ulcer of left leg three 
,and a third years after application of graft by the 
method described. The graft was applied June 16, 
1932; the photograph was taken September 26, 
1935. The ulcer was of sixteen years’ duration and 
measured 10 by 7.5 cm. The underlying cause was 
repeated attacks of erysipelas. Because of the evi- 
dent elephantiasis, conditions probably were as 
unfavorable, from the standpoint of treatment, 
as are likely to be encountered. 


plish healing. I propose to consider here 
only one of several methods of skin graft 
for the eradication of this trouble, namely, 
the technique of grafting skin and keeping 
the patient ambulatory afterward. It must 
be understood that such skin grafting is 
only one step in treatment of these ulcers 
and that sclerosing of the varicosities, 
when present, should also be employed 
to secure the desired results. 

Among the methods commonly used are 
pinch grafts of the epidermis or of the 
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whole thickness of skin on the granulation 
surface, Braun’s method! of burying pieces 
of living skin in the depth of the granula- 


TABLE I 
SUMMARY OF CASES 


— Time for 


| Healing, 
Healed Bags 


Dimensions 
of Ulcer, 
Cm. 


Case | Date of 


Graft 


Duration 


| 
| 
| 


6-16-32 
1-21-35T 
5-25-35 | 
5-19-36 | 
6-24-36 | 7- 1-36§ 
8- 1-36¢ 8-17-36 | 
9- 8-36 9-16-36 | 
12- 8-36 | 12-31-36 

1-18-37 1-26-37 | 


6-27-32*) 
2- 3-35 | 
7- 5-357) 
5-30-36 | 


16 years 

7 years 

8 years 
10 years 

3 years 
30 years 

6 months 
.§| 8 months 
5 3 years 


* Rexéamined on subsequent visits 9-26-35 and 3-27-37. Still 
healed. 

+ Skin graft applied previously elsewhere, but ulcer had 
recurred. 

t Dressing removed 6-3-35 and partial take found. Elastoplasts 
applied three times at intervals of a little more than a week. 

§ Partially healed 7-25-36. 

|| There were two ulcers in this case. The upper was entirely 
healed, the lower, three-fourths healed. 


tions, pedicle flaps? sutured in from 
the other extremity, Wolfe-Krause* whole 
thickness grafts, and Brown and Blair’s* 
split skin grafts. All of these have been 
satisfactory, but they require hospitaliza- 
tion of the patient after the grafts have 
been applied. For this reason I am offering 
a technique which I have not yet found 
reported in the literature. The method has 
proved satisfactory in every case (Table 1) 
and does not require hospitalization of the 
patient after the graft has been applied. 


TECHNIQUE 


At the start of the treatment a period in 
hospital is necessary, while the extremity is 
being cleared of local infection, lymph- 
edema and anoxemia, and while the desired 
vermilion granulations are forming in the 
ulcer. When these objects have been 
attained, the skin which is to be taken for 
the graft is rendered surgically sterile. 
Usually, this skin is taken from the anterior 
surface of the thigh. 

After this has been accomplished, steps 
preparatory to grafting should be taken. 
Under local anesthesia induced by the 
injection of a 2 per cent solution of procaine 
superficial plaques are removed from the 


44 
5 
5F | 6 by 3 31 
6m | 7 by 4 
oF | 7 by 4 8 
2 


New Series Vor. XLI, No. 1 


anterior surface of the previously prepared 
thigh. For this I prefer the old type of 
razor blade, as a large and somewhat thick 
graft can be removed without breaking the 
skin. These plaques are easily transferred to 
the region of granulation which has been 
irritated slightly by rubbing its surface 
with a gauze sponge. After application of 
these plaques, gentle tamping with a sponge 
is essential to eliminate air bubbles and 
wrinkles and to give uniform contact of the 
graft with the granulations. (Fig. 1a and 
B.) A fenestrated silkloid sheet, slightly 
larger than the skin graft, and then a 
double layer of sterile gauze are applied. 
The whole field is wrapped in a roller 
bandage to stabilize the dressing. Such a 
protective dressing is necessary so that any 
disturbance of the position of the graft can 
be avoided. 

An elastoplast bandage is next applied in 
the usual manner, namely, beginning at the 
base of the toes and extending upward to 
the knees. Patients are allowed to be about 
from this time onward. The bandage is not 
disturbed for eight to ten days and in every 
instance the grafts had taken when the 
bandage was removed for inspection. If 
the healing is complete at this time, the 
elastoplast bandage can be reapplied. If 
treatment of the veins is indicated, how- 
ever, an ordinary pad should be applied 
and the leg should be bandaged carefully 
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with any fabric bandage; the silkloid 
should be left next to the graft for several 
days after the first dressing, as the slight 
serous exudate which permeates the fenes- 
trated silkloid may also adhere to the graft 
and lifting might traumatize the new skin. 
I have observed the grafts a year or so later 
and in all instances they have held and 
have seemed perfectly healthy. (Fig. 2.) 
With the exception of two cases in which 
treatment was interrupted, the average 
length of time required tor healing was 
between eleven and twelve days. 


SUMMARY 


I have described a method of applying 
skin grafts in cases of varicose ulcer of the 
leg which has the following advantages: 
(1) it does not require hospitalization of the 
patient after grafting; (2) the time required 
for the healing of the ulcer is shortened, 
and it is economical for the patient. 
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Definition. Placenta accreta is that 
form of adherent placenta in which the 
villi penetrate the uterine muscle and make 
separation impossible. This is due to the 
absence of decidua at the placental site. 
The villous cells act directly upon the un- 
protected myometrium, forming a firm 
fusion between muscle and placenta. The 
customary spongy layer of decidua being 
absent, separation by the normal method 
or even by manual removal is rendered 
impossible. When Budin, Morgagni, and 
Tarnier described one type of adherent 
placenta in which any separation was 
impossible even with a bistouri, their 
reference undoubtedly was to placenta 
accreta. 

Placenta accreta is a definite clinical and 
pathologic entity. It can be recognized as 
such shortly following delivery and so 
differentiated from other forms of adherent 
placenta. The high maternal mortality and 
morbidity seem directly proportionate, 
first, to lack of early recognition, and 
second, to failure to treat immediately by 
abdominal hysterectomy. The gross mater- 
nal mortality in eighty-four proved cases 
was thirty-three, or 39.3 per cent. 

Incidence. The figures of various clinics 
differ greatly as to this factor. Polak in 
thirty years’ practice encountered four 
cases in 24,000 deliveries, whereas at the 
other extreme, B. C. Hirst records but one 
case in 40,000. Phaneuf, in 1933, in an 
excellent summation of available litera- 
ture, found eighty-two cases proved by 
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histologic study, post-mortem examina- 
tion, and clinical findings to be placenta 
accreta with the uterine muscle directly 
invaded by chorionic villi. His average, 
derived from statistics available, placed 
the incidence at one in 14,622 deliveries. 
At Kings County Hospital in Brooklyn, 
New York, from January 1, 1919, until 
December 31, 1935, there were 21,828 
deliveries. No proved case of accreta was 
on record until August 1935. A second 
occurred the following December, or an 
incidence of one case in 10,914 deliveries. 
This average, combined with those given 
by Phaneuf and Finer, results in an 
incidence of one case in 13,928 deliveries. 
However, the fact that two cases occurred 
so closely together when none had occurred 
previously brings out the fallacy of average 
in a series as small as eighty-four cases. 
Placenta accreta has occurred at any time 
during the course of pregnancy from the 
third month to term. Only two cases on 
record have taken place in primiparae. 
According to Kraul in 1928, only three 
cases including the one he reported were 
para 1. The remainder were in multiparae. 

The incidence of stillbirth in placenta 
accreta is common. Andrews, Foster, 
Polak and Finer report cases where active 
fetal movements were felt up to within a 
day or two of the onset of labor. At that 
time the movements ceased and the fetal 
heart was no longer heard. Stillbirths were 
delivered. Tennant reports an accreta 
which followed a delivery of a macerated 
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stillbirth at five months. It may be that the 
cause of these stillbirths is insufficient 
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had previously had intra-uterine applica- 
tion of caustic tissue destructive agents, or 


means for nourishment and oxygenation of vaporization therapy. 


Fic. 1. Uterine myometrium and adherent pla- 
centa. No line of cleavage. 


adequate to maintain fetal life, due to the 


lack of decidua at the placental site and a 
consequent diminution of blood sinuses. 
In its endeavor to compensate, the placenta 
spreads thinly over as much endometrial 
surface as possible, yet it is still insufficient 
to maintain fetal life at term. 

Etiology. Any changes which might 
produce an atrophy or absence of the 
normal decidua may be considered as 
causative factors in the production of 
placenta accreta. Congenital absence of the 
decidua may and does occur. Uterine 
diverticulae have been long considered 
antecedent developments in some cases. 
Three such have been reported by Holz- 
bach, Labhardt and Lehmann in which the 
placenta was incorporated in the muscle of 
diverticulum. 

Atrophic decidua basalis may be caused 
by several chemical agents so uncom- 
monly used in endometrial therapy. Holz- 
apfel and _ Frankenstein, respectively, 
reported cases of accreta in patients who 


Fic. 2. Placenta and myometrium removed, 
exposing serous coat of uterus. 


Mechanical removal of the endometrium 
for various causes by curettage antedated 
some reported cases. It is evident that the 
greater part or all of the endometrium 
might be removed by a too vigorous and 
thorough scraping and so leave insufficient 
glandular structure for normal regeneration 
or proliferation in readiness for nidation. 

Manual removal of adherent placenta is 
mentioned in some case histories as having 
occurred prior to placenta accreta. Possibly 
this former adhesion was the effect of the 
same underlying causative factors as the 
later placental defect which resulted in 
faulty decidua basalis in all pregnancies of 
those particular individuals. 

Endometritis, pyometra and especially 
submucous fibromyomata are important 
etiologic factors. Both cases of placenta 
accreta occurring in primiparae, that of 
J. O. Polak and that herein reported, had 
many such growths. Kellogg, Schwarzen- 
bach, Ecke and Klaften report cases where 
accreta and submucous fibromyoma co- 
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existed. The hypoplastic endometritis over- 
lying these tumors is definite and it is not 
difficult for the trophoblasts to penetrate 
this layer and to enter directly into the 
tumor and muscle of the uterus. 

Underlying all of these direct etiologic 
factors are the endocrines whose hypo- or 
hypersecretion may cause a deficiency or 
an absolute lack of endometrium or decidua. 
They may be the factors which have pre- 
disposed to the previous retained placenta, 
endometritis, fibromyomata and conditions 
requiring curettage. Our understanding of 
their normal and pathologic functions is 
still too meager to be much more than 
theory. 

Pathology. At term the decidua basalis 
in normal placentation varies greatly in 
different portions. It is almost absent in 
some places with only a thin layer between 
the villi and the myometrium. In some 
areas the villi actually lie against the 
muscle but do not invade it. According to 
Webster, these areas were thin at nidation, 
decidual disappearance having been the 
result of mechanical stretching as well as 
physiologic absorption. 

The compact and spongy layers also 
vary greatly. In the latter the trabeculae 
are narrow and broken in many places 
while very few traces of glands exist in the 
compacta, their epithelium being entirely 
absent. The epithelial débris has largely 
disappeared from the gland spaces in the 
spongiosa. Most of the blood sinuses are 
contracted by fibrinous thickening around 
them or by endothelial proliferation. In 
some places the vessels are even closed 
by the pressure of extravasated blood. 

The epithelium covering the villi con- 
sists only of a thin layer of syncytium with 
few buds, the Langhans layer having 
entirely disappeared. Williams states that 
the superficial portion of the decidua at this 
period is covered by a layer of canalized 
fibrin of varying thickness. This probably 
results from necrosis following the contact 
of fetal trophoblasts with maternal decidua. 
In the deeper layers numerous giant cells 
are observed. They represent portions of 
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trophoblasts which have wandered down 
into decidua and even extend occasionally, 
into the connective tissue septa between 
the muscle fibers. 

It is therefore not difficult to conceive 
how, in placenta accreta with the near or 
total absence of the serotina, the villi 
follow these trophoblasts and penetrate the 
muscle, forming one continuous structure 
of placenta and uterus. In addition, due 
to the destructive ferment of the tropho- 
blastic cells, the myometrium undergoes 
degeneration even as the normal decidua. 
The result in reported cases is an excessive 
thinning of the uterine wall even to the 
extent of rupture. Dietrich, in stressing 
this, quotes cases of Kwostansky-Meyer 
Ruegg in which the fundus was 1 mm. in 
thickness; Schwenderer 2 mm.; Schmidt in 
his first case 4 mm., in his second 0.25 
mm.; Wegelin 14 mm.; R. Meyer in places 
0.5-1 mm., the rupture occurring in the 
tenth month. 

E. Martine could palpate intestines 
through the thinned out uterine wall. 
Schwenderer describes a case in which 
Crede’s maneuver led to a rupture of the 
uterine wall thinned out by placenta 
accreta. Tennant demonstrated that the 
placental elements not only could pene- 
trate and perforate the serous coat of the 
uterus but also could invade the visceral 
cavity. Dietrich himself reports a case of a 
40 year old para tv in mild labor, who 
collapsed and expired after version and 
extraction. At necropsy a placenta accreta 
of membranacea type was found spon- 
taneously perforating the uterus and par- 
tially extruding from it. 

The mechanism of normal separation of 
the placenta begins immediately after the 
expulsion of the child. All of the corpus 
muscle contracts and retracts save that 
portion to which the placenta is attached. 
This is much thinner than the rest of the 
musculature at the same level and remains 
so as long as the placenta is attached. The 
blood is forced into these still dilated 
sinuses of the spongy layer, which con- 
sequently becomes hyperemic. This influx 
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of blood is sufficient to rupture the delicate, 
dilated vessels of the trabeculae. The 
retroplacental hematoma, thus begun, 
starts a line of cleavage. The myometrium 
beneath the separated area, contracts and 
retracts after its release from the placenta. 
It becomes thickened to the extent of the 
corpus musculature of that level elsewhere. 
Thus the vessels and sinuses tear further 
and the placenta separates in the spongiosa 
layer of the serotina, as originally demon- 
strated by Langhans. Since no spongy 
layer of the serotina exists in the placenta 
accreta, separation cannot and does not 
take place. The corpus muscle and chorionic 
villi are fused in one and there can be no 
line of cleavage. 

Symptomatology. The only constant 
symptom is that of retained placenta. How- 
ever it is interesting to note that both cases 
seen in Kings County Hospital complained 
of painless, causeless bleeding before and on 
admission. One was approximately at full 
term, the other at seven months gestation. 

Physical Signs. The three classical signs 
of the placental separation are: (1) a bloody 
show; (2) the rise and conicoid shape of the 
fundus; and (3) the descent of the cord. 
None of these is present in cases of placenta 
accreta. There is no active show because 
there can be no normal formation of the 
retroplacental hematoma. The fundus does 
not rise or become conical but is persist- 
ently ovoid because the placenta is in situ. 
For this latter reason there can be no 
descent of the cord. 

When these signs of the normal separa- 
tion are absent for a reasonable length of 
time, that is, one to two hours, placenta 
accreta should definitely be considered. 

Diagnosis. Following delivery per vagi- 
nam, placenta accreta should be suspected 
in every case when the above signs of 
separation are absent after one to two 
hours. The Crede maneuver should not be 
attempted unless signs of separation have 
occurred. A positive diagnosis is made on 
the manual exploration of the uterine 
cavity. This should be done with strict 
aseptic technique, the patient under a 
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general surgical anesthesia. If only an 
adherent placenta exists, a definite cleav- 
age line will be found which may be ex- 
tended readily by the gloved fingers 
between the placenta and uterus until the 
entire placenta is free. This then may be 
removed in toto. The uterus contracts and 
bleeding usually ceases after oxytocics. 

On the other hand, in placenta accreta, 
no cleavage line wiil be found. If further 
attempts at manual separation are made 
and some tissue obtained it will not be 
typically placental but will resemble ma- 
cerated uterine muscle. Bleeding will occur 
which may only be controlled by intra- 
uterine tamponade. 

Treatment. As soon as the diagnosis is 
established, a hysterectomy should be 
performed. Of the eighty-four authentic 
cases thirty-six were treated by manual 
removal and of these twenty-six, or 72.2 
per cent, died. Vaginal hysterectomy was 
done in eleven cases with four deaths 
resulting, or 36.3 per cent. Two were 
treated by cesarean section for placenta 
praevia with one death from surgical and 
hemorrhagic shock (50 per cent). Abdomi- 
nal hysterectomy in thirty-five cases re- 
sulted in only two deaths (5.6 per cent). 
The latter stands far above all other 
methods of treatment in final results, as 
well as from the standpoint of morbidity. 
Nearly all mothers treated by manual 
removal ran septic courses due to infection 
and absorption. The pathology itself shows 
the utter futility of attempting complete 
manual removal as well as the danger of 
uterine rupture. 


CASE REPORT 


A. B., an unwed white Canadian female, age 
33, employed as a domestic in New Yo! City, 
was admitted to the hospital c ~ ~mber 
3rd, 1935. Her chief complain’ were (1) 
pregnancy for seven months, (2) upper 
respiratory infection for two weeks; and (3) 
vaginal bleeding for twelve hours. 

Present Illness. Twelve hours previously 
the patient first noted painless vaginal bleeding 
which persisted until admission. She had 
saturated four vulva pads. Her last regular 
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menstrual period was April 29, 1935 and the 
expected date of confinement, February 6, 
1936. In August she attempted to abort herself 
with emmenagogues, and, complaining of 
abdominal cramps, entered a hospital. A 
diagnosis of a four month gestation complicated 
by fibroids was made at that time. She signed 
her release on her sixth hospital day as all the 
symptoms present on admission had disap- 
peared. Later in August she enrolled in Kings 
County Hospital antepartum clinic. There the 
diagnosis of pregnancy with fibromyomata was 
reaffirmed. However, as all of the palpable 
tumors were out of the pelvis their presence 
was not considered any impediment to a 
normal delivery by vagina. Her measurements, 
urine, and blood pressure of 124/72 were 
recorded as normal and her Wassermann was 
negative. She was followed in clinic every four 
weeks and her progress was uneventful. For 
two weeks prior to her admission she had a 
severe upper respiratory infection which was 
manifest in a severe, non-productive cough. 

Past History. The patient had always been 
well except for the usual childhood diseases. 
Her menses had begun at 12, were four days in 
duration and recurred regularly every twenty- 
eight days. There was no dysmenorrhea, 
menorrhagia or metrorrhagia. There had been 
no previous pregnancies. 

Physical Examination. The patient was 
well developed and nourished, and looked her 
age. The hemic component was good. Tem- 
perature was 99.6; pulse 70; respirations 20; 
blood pressure 150/95. She did not appear 
particularly ill and was resting quietly in bed. 

There was a mass extending from the pelvis 
to 6 cm. above the umbilicus, cystic in con- 
sistency except for a firm nodule about 6 cm. in 
diameter on the left side at about the level 
of the umbilicus. Fetal parts were readily 
palpable within the former mass and a diag- 
nosis of a vertex presentation was made. The 
fetal heart was in the left lower quadrant 
and regular. Above the cystic mass, movable 
but attached to it, was a second nodule of about 
8 cm. in diameter. This was firm, irregular 
and extended to the ensiform process. There 
was no abdominal tenderness or rigidity. 

There was moderate injection of the nasal 
mucous membranes and of the posterior phar- 
ynx with slight postnasal discharge. 

Occasional rales were heard over the bronchi, 
disappearing on coughing. Resonance was 
present throughout. The heart was normal. 
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Pelvic measurements were normal. 

Vaginal examination disclosed a nulliparous 
introitus, and no external evidence of inflam- 
mation of Bartholin’s on Skene’s gland ducts. 
There was a moderate trickle of blood from the 
introitus. The cervix was posterior about 1 cm. 
in thickness. The external os was 5 cm. 
dilated, while the internal os was completely 
effaced. The membranes were intact, had a 
gritty feel, and were moderately adherent to 
the endocervix. The vertex was immediately 
behind them and was readily palpable. During 
vaginal examination the membranes ruptured, 
and about 800 c.c. of clear amniotic fluid 
escaped. Placental tissue was palpable 7 cm. 
within the external os. Station of presenting 
part was o. The physical examination was 
otherwise negative. 

Course. No further bleeding occurred. She 
went into labor and delivered spontaneously a 
3 pound 10 ounce living female infant four 
hours after the rupture of membranes. She lost 
approximately 100 c.c. of dark colored blood 
immediately subsequent to delivery. 

There was no bloody show, no descent of the 
cord nor elevation with elongation of the 
fundus. The uterus on abdominal palpation 
was globular and at the level of the umbilicus. 
At the end of two hours and after Crede’s 
maneuver had failed, a manual removal was 
attempted under deep surgical anesthesia. 
Upon entering the uterus the hand encountered 
the cord implanted in the right upper quad- 
rant on the posterior surface of the uterine 
cavity. The latter was encroached upon by an 
ovoid firm mass approximately 8 cm. in diam- 
eter on the left. With the exception of the 
extreme upper pole the entire surface of the 
endometrium was covered by placenta and no 
cleavage line could be definitely determined. 
The fingers were inserted near the cervix in an 
attempt to enter a plane of separation at the 
place of rupture of the membranes. In so doing, 
what appeared to be a cleavage line was found 
anteriorly but the structure peeled away with 
such difficulty and left such a smooth mem- 
brane beneath, that further manipulation was 
discontinued. Oxytocics were administered 
with moderate contraction of the fundus. The 
patient lost about 1000 c.c. of blood during the 
above procedure. 

A diagnosis of placenta accreta was made 
and hysterectomy decided upon. A tight uterine 
and vaginal tamponade was done and the 
patient was given 700 c.c. of whole blood by 
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indirect citrate method. Approximately twenty 
hours later her blood pressure had risen from 
90/60 to 140/90, her pulse had slowed from 
130 to 80, and her temperature was normal. 
She was given a general gas-oxygen-ether 
anesthetic and a laparotomy was performed. 
Upon opening the abdominal cavity the uterus 
was found enlarged to about the size of a four 
month gestation, and was moderately well 
contracted. There were several subserous 
fibromyomata varying from 3 to 9 cm. in 
diameter which studded the serous surface. 
Reflection of the bladder flap disclosed a 
cystic mass occupying the place of the anterior 
lower segment. In this area was the false 
cleavage line formed in the attempted manual 
removal. The smooth membrane felt at that 
time was found to be subvesical fascia. A 
complete hysterectomy and left salpingo- 
odphorectomy was done. 

The postoperative course was normal save 
for a very rapid pulse and upper respiratory 
infection. On December 7, 1935, her third 
postoperative day, her hemoglobin was 55 per 
cent, R.B.C. 2,600,000. She was again trans- 
fused with 500 c.c. of whole blood by indirect 
method. Her pulse remained rapid (120-90), 
although her temperature curve was normal 
after the third postoperative day. On her 
eighth day she complained of tenderness about 
the lower angle of her wound. When the wound 
was dressed 2 ounces of thick, moderately foul, 
yellow pus were obtained. Smear and culture 
showed streptococcus non-hemolyticus. Her 
pulse returned to normal. On her fifteenth 
postoperative day, the wound was completely 
healed and she was discharged from the 
obstetrical service. R.B.C. was 3,400,00 and 
hemoglobin 75 per cent. 

Pathologic Specimen. Gross examination 
showed a uterus, left tube and ovary with 
multiple subserous intramural and submucous 
fibromyomata three of which showed lique- 
faction necrosis on section. The uterine cavity 
was completely covered with placental tissue 
save for a 2 by 4 cm. area at the apex. An area 
in the lower segment anteriorly showed sub- 
vesical fascia entirely stripped of myometrium. 
Tube and ovary appeared normal. 

On microscopic examination by Dr. Halo, the 
section consisted of what was apparently a 
part of the myometrium of the uterus, showing 
typical edema and separation of muscle fibers 
usually encountered in pregnancy. Penetrating 
into the myometrium were found trophoblastic 
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cells; there appeared to be no definite zone of 
decidua serotina, for intimately attached and 
practically united with the myometrium is the 
placental tissue; the mesenchyme of the villi 
appeared fibroblastic and there appeared to be 
undue intimate union between adjacent villi, 
much more marked than would be normally 
encountered, in some areas the chorionic villi 
had undergone hyaline degeneration. 

The pathologic diagnosis was placenta 
accreta. 


CONCLUSIONS 


1. Placenta accreta is an entity occurring 
approximately once in 13,500 deliveries. 

2. It is an entity with definite etiology, 
pathology, symptoms and signs, diagnosis 
and treatment. 

3. Its maternal mortality is high but 
chiefly because of failure of recognition and 
lack of early treatment. 

4. A positive diagnosis can be made in a 
case of retained placenta when no cleavage 
line is found by manual exploration of the 
uterine cavity two hours after delivery 
without the signs of placental separation. 

5. The treatment is abdominal hyster- 
ectomy as early as possible after the 
diagnosis is established and the general 
condition of the patient permits. 

6. A case of true placenta accreta is 
reported. 
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THERE is considerable evidence to support the theory that before and at 
birth there is a large amount of bile pigment in the blood. 
From—“Bile—Its Toxicity and Relation to Disease” by O. H. Horrall 


(University of Chicago). 
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GAUCHER'S DISEASE* 
REPORT OF A CASE IMPROVED AFTER SPLENECTOMY 


Grorce T. PAck, M.D. AND Sipney M. SILVERsTONE, M.B., B.CH. (CANTAB.) 


NEW YORK CITY 


HE rarity and unusual interest of 
Gaucher’s disease warrants the report 
of the following case: 


A 25 year old single Jewish female was 
admitted to the clinic of the Memorial Hospital 
July 26, 1932, complaining of progressive left- 
sided enlargement of the abdomen for three 
years, accompanied by a “dragging” type of 
pain in that region and epigastric fulness after 
meals. She also suffered from severe epistaxes 
two or three times a year. For two years prior 
to admission her menses increased from five 
to seven days in duration, but were otherwise 
regular. The family and past histories were 
entirely negative. 

On examination she appeared to be a well 
developed, well nourished girl of 25. Her weight 
was 129 pounds. The abdomen was distended 
by an enlarged spleen which reached to within 
4 cm. of the symphysis pubis and extended 
to the right beyond the midline. It was slightly 
mobile on respiration and its edges were firm 
and rounded. There was questionable enlarge- 
ment of the liver. Several small ecchymotic 
areas were present over the arms and legs. 
There was no palpable lymphadenopathy. A 
roentgenogram of the chest showed moderate 
infiltration in the left upper lobe. 

The urinalysis was normal. Hematologic 
studies revealed: 


Hemoglobin......... 75 per cent 
3,400 
Neutrophiles........ 46 per cent 
Eosinophiles......... 
Basophiles........... 
Lymphocytes........ = 
Monocytes.......... = 
Blood smear: anisocytosis 

poikilocytosis 

polychromatophilia 
Bleeding time............ 4% minutes 
Coagulation time......... 714 minutes. 


No definite diagnosis was made. Exploratory 
laparotomy appeared indicated, but radiation 


therapy of the spleen was given first. A total 
of 800 R in divided doses was administered 
through each of two portals, the factors being: 
Kv. 198, filtration 0. mm. Cu., target skin 
distance 50 cm., size of fields 12 X 16 cm. 
anterior and 8 X 10 cm. lateral. No effect wsa 
observed either on the size of the spleen or on 
the general condition of the patient. 

In October, 1932, a genitourinary survey, 
including cystoscopy and left retrograde pye- 
lography, proved entirely negative. 

The patient failed to return to the clinic 
until January 1935. In the interim, pigmenta- 
tion of both legs had gradually developed, and 
a tendency for bruises to persist and become 
pigmented was also noted. A small hemoptysis 
occurred on one occasion. Examination re- 
vealed that the spleen had increased in size 
and had reached the level of the symphysis 
pubis. The liver was enlarged and palpable. 
RAles and bronchial breathing were present in 
the left upper lobe and a roentgenogram of the 
chest showed an increase in the infiltrative 
process previously observed. Except for a very 
slight non-productive cough there were no 
symptoms referable to the lungs. The lower 
halves of both legs presented an irregular, 
somewhat spotty, light brown pigmentation. 


The blood picture showed: 

Hemoglobin. . 60 per cent 

2,848,000 

3,200, with differential count similar 


to that of previous examination 
Platelets. .... 67,000 


Further irradiation of the spleen (400 R) was 
attempted and then discontinued because of 
the low white cell count. To combat the increas- 
ing anemia two blood transfusions, of 500 c.c. 
each, and ascorbic acid were given, but without 
much influence on the blood picture. . 
On May 4, 1935, splenectomy was performed 
under nitrous oxide, oxygen and ether anes- 
thesia. The spleen was enormous in size but 
freely movable and attached to the diaphragm 
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by delicate adhesions which were easily divided. 
The vessels of the pedicle were separately 
ligated. During the operation the hemorrhagic 
tendency was manifest by bleeding in the skin 
around the wound edges, and by an extensive 
ecchymosis of the face, outlining the mask 
used for anesthesia. The general condition was 
supported by an intravenous infusion of 10 per 
cent glucose in normal salt solution during the 
operation and by a blood transfusion immedi- 
ately afterwards. The patient withstood the 
operation very well and was returned to the 
ward in excellent condition. 

Postoperative convalescence was uneventful 
except for a slight wound infection which was 
easily controlled. Daily intravenous infusions 
of glucose in salt solution, intravenous injec- 
tions of crystalline vitamin C, intramuscular 
injections of pentnucleotide, and another blood 
transfusion gave general support. She was 
discharged on May 26, 1935 with the wound 
healing well. 

Her health rapidly improved, and she gained 
21 pounds in weight in four months. The wound 
was solidly healed; the liver was no longer 
palpable; and general appearance was excellent. 
The blood picture also improved: 


Blood smear: very slight anisocytosis, poikilocytosis 
and polychromatophilia. 


In October 1935 a roentgenogram of the 
chest revealed an increase in the pathologic 
process in the left upper lobe which now pre- 
sented a more or less homogeneous cloudiness 
infiltrating from the left hilum. The heart was 
pulled over to the left and the left hemithorax 
showed considerable contraction. An adhesion 
to the left side of the diaphragm was also 
present. There were, however, no symptoms 
referable to the chest. 

Pain in the right knee developed and per- 
sisted. In April 1936, roentgenograms of both 
tibiae showed widening of the medullary canals 
of both bones with thinning of the cortex in the 
region of the head. By August pain had 
increased along the upper third of the right 
tibia. Roentgenograms of the entire skeleton 
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were taken and showed irregular osteoporotic 
changes in both femora and tibiae. The skull, 
spine, pelvis, shoulder girdles and humeri were 
normal. The knees were treated by irradiation, 
700 Roentgens over each medial aspect, but 
the pain was not relieved. 

In November 1936 the blood picture showed: 


50 per cent 


Blood smear: 1 nucleated red blood cell, very slight 
anisocytosis and poikilocytosis. 


Except for a moderate leucocytosis and the 
presence of a nucleated red cell, there were no 
essential changes from the previous postopera- 
tive blood picture. 

The patient was last seen in February 1938. 
Roentgenograms of the knees showed two small 
irregular areas of radiolucency in the lateral 
condyle of the left tibia in addition to the 
previous findings. In spite of this extension 
of the disease process, she appeared to be in 
excellent general health and was leading a 
normal healthy life. 

The spleen removed at operation measured 
34 X 22 X gem. and weighed 3,500 Gm. The 
surface was smooth, the capsule tense. Several 
accessory spleens were present in the gastro- 
lienal ligament. Dissection failed to reveal any 
evidence of thrombosis of the splenic vein. 
Several old infarcts were present. There were 
no gross signs of splenofibrosis. The texture 
was like that of a leucemic spleen. Micro- 
scopically the splenic pulp was almost entirely 
replaced by masses of very large pale-staining 
cells which tended to be arranged in groups in a 
somewhat alveolar manner. The cells were 
polymorphous and had small pyknotic nuclei. 
Many cells had multiple nuclei. The cytoplasm 
was finely fibrillated, showed no vacuoles and 
stained poorly. These cells were typical of 
Gaucher’s disease. 


GAUCHER’S DISEASE 


Gaucher’s disease is a rare, familial, 
congenital, disturbance of lipoid metab- 
olism affecting children and young adults 
and characterized by splenomegaly, occa- 
sional hepatomegaly and lymphadeno- 
pathy, marked chronicity, a variable degree 
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of cachexia, moderate hypochromic anemia, 


hemorrhagic diathesis, pigmentation of 


skin, occasional pingueculae, and changes 


Fic. 1. Anterior view of patient'showing topo- 
graphic outline of spleen. 


in the bones. The diagnosis is established 
by the demonstration in the affected organs 
of a peculiar type of large cell, the Gaucher 
cell. This contains an excess of the lipoid 
substance, kerasin, and which is pathogno- 
monic of the disease. 

Gaucher first described the disease in 
1882 and regarded it as an “‘endothelioma 
of the spleen.” Subsequent studies by 
Mandlebaum, Rowney, Epstein, Lieb, Pick 
and others demonstrated conclusively that 
the disease is a disturbance of lipoid metab- 
olism affecting the reticulo-endothelial 
system. 

The disease affects mainly children and 
young adults. In a comprehensive review 
by Hoffman and Makler, 51 per cent of the 
eighty-nine reported patients were under 25 
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years of age, 30 per cent under 5 years, and 
16 per cent under one year. The youngest 
patient on record (Siegmund) was one week 


Fic. 2. Left lateral view. 


old, the oldest (Hunter and Evans) was 
60 years. Females predominate about two 
to one. There seems to be a predilection for 
the Jewish race. Congenital and familial 
characters were demonstrated in about 
one-third of the cases, and several cases in 
one family have frequently been reported. 
The disease is rare, however, and the 
literature contains only about one hundred 
case reports in all. 

Onset. The onset is insidious. The 
disease is usually recognized by the dis- 
covery, frequently accidental, of an en- 
larged spleen, although symptoms referable 
to the hemorrhagic diathesis or to the 
osseous complications may be the first 
clinical manifestations. In infants and 
young children, cachexia and failure of 
development are frequently the first signs. 
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Signs and Symptoms. The spleen may 
enlarge to such enormous dimensions as to 
produce a visible abdominal tumor. Gastric 


Rte 


Fic. 3. Abdomen six weeks after splenectomy. 


disturbances and a sensation of weight and 
dragging in the abdomen may occur. Pain 
over the spleen may be present. The liver 
is usually enlarged and may be palpable. 
Ascites is apparently rare. The intra- 
abdominal and intrathoracic lymph nodes 
may be eniarged, but the peripheral nodes 
are rarely affected. When the peripheral 
nodes are involved, biopsy may be useful in 
establishing the’ diagnosis. Donovan re- 
ported such a case in an 11 months old 
Italian boy in whom the diagnosis of 
Gaucher’s disease was made from examina- 
tion of an enlarged inguinal node; and 
Hoffman and Makler reported a similar 
case in a 17 months old colored boy. 

The hemorrhagic diathesis is a frequent 
and important characteristic of the disease. 


_It is evidenced by bleeding from the 


respiratory, gastrointestinal and genito- 
urinary tracts, and by the frequent occur- 
rence of epistaxis, purpura, ecchymosis and 
bleeding from the gums after slight trauma. 
Menorrhagia and metrorrhagia may occur. 
Bonta reported one case in which hemor- 
rhage following tooth extraction led to the 
discovery of Gaucher’s disease. Carling 
and his associates reported the case of a 
34 year old female who since the age of 16 
suffered three to four times a year from 
attacks of hemoglobinuria and epigastric 
pain. No evidence of autohemolysis was 
found. Great improvement followed sple- 
nectomy, and the spleen, which weighed 
only 330 Gm., revealed the typical path- 
ologic picture of Gaucher’s disease. Welt 
and his co-workers reported one case of 
hemopericardium occurring during the 
course of Gaucher’s disease. Lesne and his 
colleagues reported the occurrence of 
hemorrhagic nephritis in their case. In our 
own case report, the hemorrhagic tendency 
was manifest by bleeding into the skin 
around the wound edges during operation 
and by an extensive ecchymosis of the face 
outlining the mask used for anesthesia. 
These hemorrhagic tendencies may exist 
for many years—thirty-five years in one 
case reported by Hunter and Evans. They 
may occasionally lead to a fatal outcome. 

The anemia is usually of mild degree and 
rarely severe. Meyers reported a hemo- 
globin of 16 per cent in a female child aged 
2 years and g months. Both the anemia and 
the hemorrhagic diathesis are greatly 
improved after splenectomy. 

Involvement of the bones may lead to 
gross skeletal changes, such as deformities, 
pathologic fractures, palpable thickenings 
and gibbus. A stunted appearance of the 
patient and lack of physical development 
have been observed in some cases, espe- 
cially in children. Pain, localized tenderness, 
stiffness of joints and a limp are fre- 
quent. Occasionally these symptoms may 
be very severe and come on acutely, with 
the result that not infrequently the diag- 
nosis of acute osteomyelitis is made. 
Capper reported the case of a 614 year old 
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girl who developed pain and swelling of the 
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Cerebral symptoms have been observed 


right thigh just above the knee and who only in infants and are of fatal omen. They 
was subjected to trephine exploration of consist essentially of opisthotonos, nuchal 
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Fic. 4. Gaucher’s splenomegaly. Weight of spleen 3,500 Gm. 


the right femur with liberation of “ pus.” 
It is significant however, that the tempera- 
ture was normal, that smears and culture 
of the “pus” were negative for organisms 
and that the white cell count was only 
6,000. It was not until several years later 
that the true nature of the illness was dis- 
covered. Meyers reported the case of a 314 
year old female child who was operated 
upon for “osteomyelitis” of the right 
femur several months after splenectomy 
had been performed for Gaucher’s disease. 
Sections of the necrosed bone removed at 
operation showed typical Gaucher cells. It 
is the impression of some observers that 
bone lesions are more frequent and more 
prominent after splenectomy. 
Pigmentation of the skin may occur 
early in the disease. It is usually irregular, 
spotty and diffuse in distribution and 
occurs particularly in exposed parts of the 
body. The color varies from yellowish 
brown to ochre. Pigmented scars are occa- 
sionally seen as the result of hemorrhagic 
furuncles. Jaundice does not occur. Brown- 
ish yellow wedge-shaped thickenings of the 
eonjunctiva, affecting first the nasal then 
the temporal side of the cornea, with the 
base limited by the cornea, have frequently 
been described. These lesions resemble 
pingueculae and were regarded by Brill and 
Mandlebaum as pathognomonic. 


rigidity, spasticity and strabismus—a com- 
plex sometimes referred to as the syndrome 
of “progressive decortication.” 

Involvement of the lungs has rarely been 
mentioned in the literature. The infiltrative 
process in the left upper lobe of our own 
case was interpreted as probable tuber- 
culosis, but in the absence of confirmatory 
evidence for tuberculosis, the possibility of 
Gaucher cell infiltration may reasonably be 
considered. 

Course. The course of the disease is 
usually chronic, extending over many years 
with exacerbations and remissions. Many 
patients have been followed for ten to fifteen 
years. Hunter and Evans reported the case 
of a woman, aged 60, whose symptoms 
dated back to the age of 8 years and who 
had splenectomy performed at the age of 
47 with marked relief. The disease in itself 
is rarely fatal except in infants, and except 
insofar as an operative mortality from 
splenectomy may be considered a death 
due to the disease. “Acute” phenomena 
occur with some of the severer manifesta- 
tions of the hemorrhagic diathesis or the 
osseous complications. Cachexia occurs to a 
variable degree, but it is usually slight. In 
infants, however, in whom the course is 
usually more rapid, cachexia is marked and 
death may follow in about six months with 
a predominance of cerebral signs. During 


the stages of remission, in the majority of 
cases the disease appears not to interfere 
with ordinary life. Bonta reported the case 
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of a 30 year old female who had a splenec- 
tomy and who bore eight living children, 
three of them after the splenectomy. On the 
other hand, Welt et al. have observed a 
stunted appearance and a lack of physical 
development in some of their cases. 
Morbid Anatomy. The disease affects 
almost every organ in the body. This fact 
is related to the widespread distribution of 
the reticulo-endothelial system. The mor- 
phological pathognomic sign of Gaucher’s 
disease is the Gaucher cell. This is a large 
polymorphous cell 20-804 in diameter, 
with either single or multiple nuclei. The 
nucleus is usually pyknotic, the cytoplasm 
has a wrinkled appearance and contains an 
irregular network of fine fibrils. In bone 
marrow the cell may be elongated or 
spindle-shaped but has otherwise the same 
characteristics as Gaucher cells elsewhere. 
The cytoplasm contains a lipoid substance 
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Fic. 5. Photomicrograph of spleen showing typical Gaucher cells. 
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identified as kerasin, which belongs to the 


group of cerebrosides. Chemically, it is 


formed by linkage of lignoceric acid, 


= 


sphingosin and dagylactose (Epstein and 
Lieb). It is soluble in warm alcohol, tnsolu- 
ble in ether, cannot be stained by any of the 
standard methods, and is not doubly 
refractile. In a study by Hamperl, Gaucher 
cells were found in the spleen, liver, lymph 
nodes, bone-marrow, cortex of thymus, 
tonsils, adenoids, lymph follicles of intes- 
tines, zona reticularis of suprarenals and 
lungs. Pick also found the Gaucher sub- 
stance kerasin in the central nervous sys- 
tem of infants, especially in the pyramidal 
cells of the cerebral cortex. The spleen 
contains from 6 to 16 per cent of this 
substance. 

Splenomegaly is the most characteristit 
feature of this disease. Some of the largest 
spleens in clinical medicine have been 
Gaucher spleens, the largest on record 
weighing 8100 Gm. The average is about 
2700 Gm., which may be compared with 
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the normal adult spleen which weighs about 
250 Gm. The spleen is firm and tough and 
has a smooth capsule. Cut section shows a 


Fic. 6. Homogeneous cloudiness of left upper 
lobe of lung. Nature undetermined, but 
possible due to infiltration by Gaucher cells. 


fine anastomatic network of gray-white or 
gray-yellow markings, which are the ac- 
cumulations of Gaucher cells, on a reddish 
gray to chocolate brown background, 
which represents in large part the phago- 
cytic accumulation of blood pigment. The 
Malpighian bodies are replaced by Gaucher 
cells. Infarcted and scarred areas are fre- 
quently present. 

The liver may be enlarged to about 
twice normal size, or 3300 Gm. (normal 
1500-2000 Gm.). Its appearance is similar 
to that of a leucemic liver. Numerous pale 
spots are present which are accumulations 
of Gaucher cells. Cirrhotic thickening of 
Glisson’s capsule with disintegration of the 
liver lobule may occur, and Gaucher cells 
are present in the cirrhotic connective 
tissue. 

Lymph nodes may be enlarged to about 
2 cm. in diameter by accumulations of 
Gaucher cells. They are frequently colored 
brown by deposits of pigment. 


Pack, Silverstone—Gaucher’s Disease American Journal of Surgery 83 


The bone marrow is almost always 
affected and the changes may be wide- 
spread, resulting in a myelophthisis. Whit- 


Fic. 7. Roentgenogram showing widening of 
medullary canals of tibia with thinning 
of cortex in the region of the head. 


ish spotted deposits are visible grossly. 
Microscopically, the Gaucher cell assumes 
the elongated or spindle form described 
above. There is a variable degree of osteo- 
porosis which not only affects cancellous 
bone but may also extend to the cortex and 
give rise to characteristic roentgenographic 
appearances. Any bone may be affected but 
generally the long bones and vertebrae 
show greatest evidence of involvement. In 
a very rare, predominantly osseous type of 
Gaucher’s disease (described by Pick), 
practically every bone in the body is filled 
with deposits of Gaucher cells. The roent- 
genogram may show areas with a coarse 
grained worm-eaten appearance, due to 
extreme osteoporosis. Cancellous bone may 
show large defects. The cortex may be 
greatly thinned and coarsely vacuolated. 
The long bones may show widening of the 
medullary cavity with resultant club-like 
swellings. Two facts are of outstanding 
importance: the periosteum remains intact 


— 
AF 
wh 


and never penetrated; and cartilage is 
never affected. Secondary bone changes 
due to pathologic fracture, collapse or 
deformity may be present. 

The blood picture consists of a reduction 
in all of the formed elements. There is a 
leucopenia, a moderate anemia, and a 
variable degree of thrombocytopenia. The 
white cell count varies from 3,000 to 6,000 
with a differential count which may be 
normal or may show a decrease in the 
percentage of polymorphonuclear cells. 
The hemoglobin is usually about 50-75 per 
cent, but may be lower. The red cell count 
varies between three and four million. The 
platelet count is frequently very low, about 
60,000, and this fact may be related to the 
hemorrhagic diathesis. These blood changes 
are probably due in part to the myeloph- 
thisis which results from deposits of 
Gaucher cells in the bone marrow. There 
is also the factor of increased blood destruc- 
tion in the spleen. The repeated losses of 
blood due to the hemorrhagic diathesis also 
predispose to anemia. After splenectomy 
the blood picture greatly improves, ap- 
proaching the normal, with frequently a 
leucocytosis. Gaucher cells have never been 
demonstrated in the blood smear. Blood 
chemical changes are not significant. Bleed- 
ing, clotting, and coagulation times do not 
differ appreciably from the normal. 

Hemochromatosis is a characteristic 
secondary feature of the disease. It is due to 
the increased blood destruction that occurs, 
particularly in the spleen. The process is 
generalized and deposits of hemosiderin 
may be found not only in the intra-ab- 
dominal viscera and lymph nodes but also 
in the skin and pingueculae. This phe- 
nomenon accounts for the pigmentation 
that is so frequently observed. 

Diagnosis. Although the diagnosis can 
frequently be made clinically, the demon- 
stration of the Gaucher cell is essential. 
Material for study may be obtained from 
the spleen, lymph nodes and bone marrow. 
Aspiration biopsy of the spleen isa relatively 
safe procedure and usually reveals large 
numbers of typical Gaucher cells. An in- 
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volved lymph node may be excised. Aspira- 
tion biopsy of the lymph node may also be 
informative, although this method for 
Gaucher’s disease has not been described. 
Bone marrow may be obtained by sternal 
puncture or by trephining the sternum or 
tibia. Occasionally the marrow is obtained 
when osteotomy for “‘acute osteomyelitis” 
is performed. In a case reported by Cushing 
and Stout the head and neck of the femur 
were resected because of deformity and 
showed typical Gaucher cells on micro- 
scopic examination. Not infrequently the 
diagnosis is made only after splenectomy 
when the spleen is examined microscopi- 
cally. X-ray changes in the bones are so 
characteristic that the diagnosis may often 
be made from the roentgenograms. 

Pathogenesis. In its pathogenesis, Gau- 
cher’s disease is now recognized as a 
familial, congenital disturbance of lipoid 
metabolism in which a lipoid substance, 
kerasin, is stored to an abnormal degree by 
certain cells of the reticulo-endothelial 
system. How this substance is produced 
and what factors favor its storage are not 
known. The cells which store it are known 
as Gaucher cells and assume a character- 
istic appearance. Their presence is pathog- 
nomonic of the disease and they are found 
wherever reticulo-endothelial tissue exists. 
Hence their distribution in the body is 
widespread. 

Gaucher’s disease belongs to that group 
of disturbance of lipoid metabolism desig- 
nated by Pick as the “essential or primary 
xanthomatoses.” There is also a group 
known as the “symptomatic or secondary 
xanthomatoses” in which abnormal storage 
of lipoid substances occurs during the 
course of certain chronic illnesses, such as 
diabetes, liver diseases with jaundice, and 
chronic renal disease with nephrosis, but 
this group does not present any specific 
characteristic feature of a primary disturb- 
ance of lipoid metabolism. 

Included in the essential or primary 
xanthomatoses are Gaucher’s disease, 
Niemann-Pick’s disease, Tay-Sach’s con- 
genital familial amaurotic idiocy, the 
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Hand-Schiiller-Christian disease, and a 
miscellaneous group of primary non- 
symptomatic xanthomatoses. 
Niemann-Pick’s disease is a congenital 
familial disease which begins in early 
infancy, runs a rapid course, and is usually 
fatal by the second year. This disease, 
like Gaucher’s, appears to have a 
predilection for Jews and is character- 
ized by rapid enlargement of liver and 
spleen, ascites, pigmentation of skin, 
lymphadenopathy, pulmonary congestion, 
neurologic disturbances, rapid extreme 
emaciation and profound cachexia. No 
cases are known to survive. The disease is 
even rarer than Gaucher’s disease, but it is 
similar in that it is essentially a disturbance 
of lipoid metabolism in which phosphatids 
are stored to excess. It differs in that the 
storage is not confined to the reticulo- 
endothelial system but involves every 
tissue and every organ of the body. In 
Niemann-Pick’s disease also, there is a 
characteristic cell similar in many respects 
to the Gaucher cell, but differing in that 
the lipoid content is a phosphatid which 
can be stained by standard methods. 
Tay-Sach’s congenital familiar amau- 
rotic idiocy is also a disease of infancy, 
common in Jews, in which there is an 
excessive storage of lipoid substances in the 
central nervous system. This disease is 
essentially a localized neurologic form of 
Niemann-Pick’s disease and Pick states 
that he has found complete histologic 
identity of the changes in the central 
nervous system of the two diseases. 
Hand-Schiiller-Christian’s disease is a 
still rarer disturbance of lipoid metabolism, 
also more common in Jews and pre- 
dominant in males. This disease is charac- 
terized by defects in bones, especially the 
membranous bones of the skull, and by 
exophthalmos and diabetes insipidus. It 
usually begins in the second year of life and 
may extend until the third decade. It is 
essentially a disturbance of cholesterol 
metabolism in which large deposits of 
cholesterol occur throughout the body, 
particularly in the bones, thus causing 
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characteristic bone defects. Here again a 
type cell may be found which is pathog- 
nomonic. It is very large in size and from its 
appearance is called a “foam cell.” It is 
also of reticulo-endothelial origin. The 
exophthalmos and diabetes insipidus are 
due to deposits in the orbit and base of the 
brain. The bone lesions are sensitive to 
x-rays, but the course of the disease 
is not appreciably influenced by radiation 
therapy. 

The miscellaneous group of primary 
xanthomatoses consists of localized idio- 
pathic collections of xanthomatous tissue 
resembling somewhat a granuloma in 
appearance but containing an excess of 
lipoid substance, usually cholesterol. They 
are sometimes referred to as lipoid granu- 
lomas and may occur any where in the 
body—skin, internal organs, and bones. 

All of these diseases possess certain 
fundamental features in common. They are 
all congenital disturbances of lipoid metab- 
olism, in which excess storage of a specific 
lipoid substance occurs. In Gaucher’s 
disease this substance is kerasin, in Nie- 
mann-Pick’s disease it is a phosphatid, and 
in Hand-Schiiller-Christian’s disease, it is 
cholesterol. There is a predilection for 
Jews and hemochromatosis with pigmenta- 
tion of the skin common to all. A peculiar 
pathognomonic type of storage cell is 
developed in each. All these features 
justify the grouping of these diseases 
together as essential or primary disturb- 
ances of lipoid metabolism. 

Treatment. From the nature of the 
disease, which indicates a congenital anom- 
alous defect of constitution, it will be 
readily inferred that there can be no 
specific therapy for Gaucher's disease. The 
anemia does not respond to the usual 
therapeutic measures for anemia, such as 
iron and liver, with the exception of one 
case reported by Potter and McRae in 
which a remission followed the administra- 
tion of liver extract. Transfusions have no 
influence on the course of the disease and 
are useful only in combating the shock of 
severe hemorrhages or operation. Radia- 
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tion therapy of the spleen may occasionally 
cause a slight diminution in size but has no 
effect on the course of the disease. Radia- 
tion therapy was also tried in our case over 
the bone lesions but without effect. Bone 
deformities must be treated as orthopedic 
problems. 

Splenectomy offers the only hope of 
palliation. There are now numerous case 
reports of marked improvement of symp- 
toms following splenectomy.. In some cases 
the effect has been dramatic. The hemato- 
logic picture is greatly improved. There is 
usually very marked change in the hemor- 
rhagic diathesis with return of blood 
platelets to normal and greatly diminished 
tendency to spontaneous hemorrhages. The 
anemia is also improved and frequently 
there may be a moderate leucocytosis. 
Occasionally the pigmentation of the skin 
decreases. The general well-being of the 
patient is frequently ameliorated. Splenec- 
tomy also removes the discomfort arising 
from the presence of a large intra-abdomi- 
nal organ. 

On the other hand, bone involvement 
appears to become more pronounced and 
more extensive after splenectomy, which 
should therefore be resorted to only as a 
means for symptomatic relief and not as a 
curative measure. 

The indications for splenectomy are: 
anemia, the hemorrhagic diathesis and the 
discomfort of a large intra-abdominal 
mass. The operation has an immediate 
operative mortality of 20 per cent. This 
compares favorably with other splenic 
diseases in which the operative mortality 
for splenectomy varies from 10 to 40 per 
cent. The huge size of the spleen is appar- 
ently no contraindication to successful 
operation. The spleen in one of Mandle- 
baum’s cases weighed 4,250 Gm. In our 
case it weighed 3,500 Gm. Technical 
difficulties may sometimes be experienced 
in separating the spleen from the dia- 
phragm where adhésions are frequently 
found. Adhesions to the parietal peri- 


toneum are otherwise rare. Postoperative 
shock and hemorrhage are the commonest 
causes of death from splenectomy and may 
be combated by the usual surgical proce- 
dures of transfusions and intravenous 


fluids. 


SUMMARY 


1. A typical case of Gaucher’s disease 
improved by splenectomy is described. 

2. The clinical features, morbid anat- 
omy, diagnosis, pathogenesis, position in 
the general classification of medical diseases 
and treatment of Gaucher’s disease are 
discussed. 
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shows a total of some forty cases 
reported of progressive postopera- 
tive gangrene of the skin. 

Stewart-Wallace” reports two cases oc- 
curring in England, commenting upon its 
rarity there, and thirty-seven cases are 
recorded in the literature of other countries. 
Thirty cases have been reported in America. 

The disease almost always follows the 
drainage of purulent infectious material, 
mainly appendiceal abscesses and em- 
pyema. Kueppers’ reports a case following 
cholecystectomy complicated by duodenal 
fistula. Liedberg!! reports a fatal case fol- 
lowing appendicitis with primary closure, 
and reviews forty cases collected from 
literature in which similar gangrene oc- 
curred on the abdomen or thorax following 
surgery in that part of the body. 

Characteristics. As the name implies, 
the process is characterized by protracted, 
progressive gangrene of the cutis and sub- 
cutis. Rarely does the destructive process 
extend into the deeper structures, although 
Kueppers reports a case that extended to 
the fascia and in one place reached the 
muscle; his case, however, showed colon 
bacilli and saprophytic organisms. 

The first indication of trouble usually 
appears from five to eight days following 
operation. The wound shows unusual 
redness in the incision or around a stitch 
hole. This changes to a brawny, edematous 
induration which soon turns black as 
gangrene develops. The red border con- 
tinues to spread rapidly and irregularly, 
followed by a proportionate extension of 
slough, the edges of which are under- 
mined and bathed in liquid yellow pus. The 
fascia, muscles, etc., show no involvment. 
On removal of the black, leathery slough, a 
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relatively healthy appearing granulating 
area is exposed. This is apt to be misleading, 
for the removal of the slough does not stop 
the spread of the infection or subsequent 
destruction of tissue. The progress of the 
line of demarcation can be noted from day 
to day. 

The actively involved edges of the skin 
are extremely painful, causing the patient 
almost unendurable pain at dressings. In 
some instances a light anesthesia is required 
in changing the dressings which rapidly 
become saturated with pus. 

The patient loses sleep and appetite, 
suffers greatly from pain, becomes rapidly 
emaciated and weakened and his morale 
collapses completely. There is only moder- 
ate elevation in temperature and little 
evidence of systemic toxemia as manifested 
by a moderate leucocytosis with diminished 
red blood count. Urinalysis shows traces of 
albumin without casts. There is no adenop- 
athy of adjacent lymphatics. 

The condition is rapidly progressive and 
if not checked continues invading new 
tissue unabated for weeks, extending into 
months, with the red line of demarcation 
spreading irregularly. The undermined 
gangrenous edge gradually breaks down 
into liquid pus without destructive action 
beyond the subcutaneous layer. 

Causative Organisms. Investigators 
have placed the blame upon almost all 
types of the various infectious, pus-produc- 
ing microorganisms. Several types have 
been recovered, isolated and cultured. 
Brewer and Meleny* have advanced a 
theory which has been accepted by Mayeda 
and Shipley” that the condition is due to 
symbiosis of micro-organisms, having iso- 
lated a non-hemolytic streptococcus and 
a hemolytic staphylococcus, neither of 


* Published with the permission of the Medical Director of the Veterans Administration, who assumes 
no responsibility for the opinions expressed or the conclusions drawn by the writer. R. & P., 6960. 
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which when injected would alone cause a 
very active process, but when combined 
have caused gangrene of the skin. Other 
investigators have attributed the cause to 
certain trophic changes occurring in the 
skin. 

Meleney!has advanced the idea that this 
condition is caused by a micro-aerophilic 
streptococcus and a staphylococcus aureus, 
which have been recovered from the active 
lesions. It is of interest to note that prac- 
tically all cases have followed appendec- 
tomies, cholecystectomy or empyema, 
starting either in the incision or stitch hole 
soon after healing is well established, first 
appearing as a red, indurated area that 
rapidly spreads into adjacent healthy 
tissue, the wound edges breaking down, 
becoming gangrenous and dissolving in pus. 

Diagnosis. The condition, once en- 
countered, is readily recognizable, as there 
are few conditions that have a similar 
appearance or action. Definite progressive 
gangrene is apparent, confined to the skin 
and subcutaneous tissues, spreading 


rapidly, but without the extensive systemic 
toxemia one would quite naturally expect. 
All ordinary measures of treatment meet 
with utter failure. 


Treatment. Practically everything in 
and out of the books has been tried, but 
with little success. All authorities agree 
that early free excision with the cautery 
knife is the only treatment that gives 
results. Meleney™ has recently found the 
application of zinc peroxide paste 
efficacious. 

The tissue excision must be carried 
forward into apparently normal healthy 
tissue and then, to be absolutely sure, one 
should go a bit further, because the eye 
cannot accurately determine the extent of 
the disease. The scalpel seems ineffective 
and probably spreads or reinfects the new 
tissue exposed. The ordinary cautery is 
slow and apt to be destructive to deeper 
tissues. The electrotherm (or radio knife as 
it is called) offers the most effective means 
at our disposal of stopping the advance of 
the infection. It is not necessary to remove 
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the base of the ulcerating edges. Skin 
grafting affords early repair, but spontane- 
ous extension of islands of epithelium will 
slowly repair the damage done. There is, 
however, a resulting contracting scar 
tissue where large areas are involved, which 
is an objectionable feature. 

Some have stated that the disease 
spreads by way of the lymphatics as well 
as by continuity of tissue, but my personal 
observations lead me to subscribe to the 
latter view. 


CASE REPORT 


The following case is presented as being 
one typical in practically every respect of 
this disease, showing all the character- 
istics, symptoms, physical signs, etc. The 
condition was not at first recognized. Only 
after the destructive process had continued 
to an appalling extent and resisted all 
forms of treatment did extensive research 
uncover an article in the British Surgical 
Journal'® which accurately described the 
process and advocated the early employ- 
ment of the electrotherm knife. The use of 
this was immediately effective and the 
progress of the disease was brought under 
control. Extensive tissue damage necessi- 
tated repeated skin grafting and the patient 
has finally, after many months, made a 
very satisfactory recovery. 


A well developed white male of 45, who 
weighed 151 pounds, apparently acutely ill was 
admitted with the diagnosis of acute fulminant 
appendicitis. The family history was essentially 
negative. The personal history was without 
interest except for syphilis, an old infection for 
which two series of treatments had been re- 
ceived. A recent blood Wasserman had been 
faintly positive. This item in his history was 
later to prove misleading. 

General physical examination revealed no 
chest or heart involvement. Blood pressure was 
120/70 and the temperature, pulse and respi- 
rations somewhat elevated above the normal. 
Urinalysis was negative. A hemogram showed 
leucocytosis with increase in the polymorpho- 
nuclears, showing mainly in the band forms. The 
abdomen presented the typical picture accom- 
panying an “‘acute belly” with the indications 
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pointing toward a gangrenous or perforating 


appendix. 
At operation, under spinal anesthesia, a 


development. 


ruptured, gangrenous appendix was removed 
with but little difficulty through a right rectus 
incision. There was considerable localized 
peritoneal involvement. The appendix was 
removed and cecostomy accomplished through 
the appendiceal stump, with removal of all free 
pus by suction and drainage tubes placed into 
the abscessed area. The patient showed no 
shock or other unusual symptoms. Recovery 
was rapid and uneventful until the fifth day 
when some unusual redness was noticed about 
the margins of the incision. The soft rubber 
drains had been removed. Spreading infection 
in the fascial plane was immediately suspected 
and search instituted without result. The red 
area continued to spread and progress or exten- 
sion could be noted from day to day. The 
draining area closed rapidly. The red zone con- 
tinued to invade normal appearing tissue, the 
wound edges turning a dirty brown which soon 
became black. There was a typical line of 
demarcation which continued outward and 
mesially, reaching and destroying the umbilicus. 

In the meantime many solutions, chemicals, 
etc., were tried with no apparent success, the 
destructive process marching steadily onward, 
outward, downward and upward until the 
entire abdomen, from the sternal notch and rib 
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borders to the iliac crests and pubic eminence, 
was affected. The scalpel was first tried and 
then the electric cautery, without appreciable 


Fic. 2. Near view, retouched photo- 
graph, of left iliac region, showing 
the character and extent of the 
gangrenous slough. The dusky area 
beyond and outside the slough 
shows clearly the “advancing red 
line of demarcation.” 


results. The process by this time had extended 
around to the lumbar region on the left side 
(Fig. 1), when the electrotherm knife was first 
employed. By this time we had recognized two 
main facts: first, that we were dealing with a 
case of progressive gangrene of the skin; and 
second, that our first attempts with the electro- 
therm knife had not been placed sufficiently 
far back into unaffected tissue, for after our 
first excisions the red line immediately re- 
appeared and began spreading again as before. 
We immediately thereafter excised again, this 
time through tissue that macroscopically was 
perfectly normal. We were then rewarded by 
the cessation of the line of advance for the first 
time. This treatment was then applied to all 
edges, followed by electrocoagulation of all 
bleeding points. 

We soon had a healthy granulating surface 
suitable for skin grafting, which was at once 
begun in relays and proved satisfactory. 
Figure 2 is a close-up view of the gangrenous 
slough taken over the left iliac crest at the 
worst stage. Figures 3 and 4 show the abdomen 
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after extensive skin grafting with the area 
practically healed, with no deformity and but 
little scarring or contraction. 
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5. It is universally agreed by those who 
have had an opportunity to treat or observe 
this condition that the electrotherm knife, 


Fic. 4. 


Fics. 3 AND 4. The abdomen after repeated use of the electrotherm knife, followed by repeated extensive skin 


Cultures from the pus of this case gave an 
aerobic staphylococcus albus and streptococcus 
non-hemolyticus. No colon bacilli were seen. 


CONCLUSIONS 


1. These cases are relatively rare. We are 
not likely to see more than one or two cases 
in an average practice. 

2. The clinical entity is most probably 
due to symbiosis or synergistic action of 
certain strains of staphylococci and strepto- 
cocci derived from the intestinal flora or 
empyemic infections. 

3. The spread may be by lymphatic 
channels, but is most probably by con- 
tinuity of tissue. 

4. The ordinary germicides, antiseptics, 
powders, pastes, etc., are of little or no 
benefit in checking the destructive advance 
of this disease. 


grafting. The gangrene has been controlled and the reparative process well advanced. 


with electrocoagulation, is the only effec- 
tive measures worthwhile in the stopping of 
the advance of this destructive process. 

6. Incise, excise and cauterize early and 
well beyond the red line of advancing 
disease, well out into assuredly healthy 
tissue, using the electrocoagulating unit to 
control bleeding. 

7. Supportive treatment in the way of 
intravenous glucose and saline to restore 
body fluids and chloride levels, stimulating 
tonics for the appetite, free, full diet, fresh 
air and plentiful sunshine, ultra-violet 
light to stimulate new growth of tissue, etc. 
are good supportive measures. Skin grafting 
is necessary after the destructive process 
has been brought under control. Much 
attention should be paid to the patient’s 
morale. He should be surrounded by 
pleasant environment and_informed that 
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though he is in a fearful condition, it is 
not necessarily fatal and that he will 
recover. The case presented here surprised 
the many who saw him at his worst by 
doing just that. 

The photographs are the work of S. C. 
Hemmings. 
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- Tue legal aspect of his [the physician’s] relationship with his patients is 
usually based upon the layman’s impressions of the duties and responsibili- 
ties of the family physician. One such impression is the erroneous one enter- 
tained by many persons that a physician must answer the call of a sick 
person at any time and regardless of where he is when the call is made. 
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THE VIABILITY OF THE TUBE PEDICLE SKIN GRAFT 


Tuomas D. SPARROW, M.D., F.A.C.S. 


Surgical Staff, New Charlotte Sanatorium and Mercy Hospital 


CHARLOTTE, NORTH CAROLINA 


ISTORIANS tell us that methods of 
skin grafting were known and prac- 
ticed by the ancients. The Hindus 

and jIndians, 2,000 years B.c., performed 


a century these methods adequately served 
the needs of the surgeon and they are 
even today indispensable elements of his 
armamentarium. 


Fic. 1. The perianal skin has been removed as a part of a vulvectomy. The lower forceps are 
attached to the rectal mucous membrane. 


plastic operations, and Celsus and Galen 
about 2,000 years later described methods 
of transplanting living tissues.? Like so 
much of the treasure of past civilizations, 
these methods lay hidden for centuries, 
unknown or little used, until some original 
thinker rediscovered the lost art, or some 
deductive reasoner independently reéstab- 
lished the value of the forgotten procedure. 

The latter half of the nineteenth cen- 
tury witnessed the renaissance of skin 
grafting. Within a period of five years the 
monumental work of Reverdin (1871), 
Ollier (1872), Thiersch (1874), and Wolfe 
(1875) were published. For almost half 


In 1912 McLennon® opened a new and 
more advanced field for the plastic surgeon 
when he described the tunnel or buried 
skin graft. Later, in 1917, when the World 
War had been in progress for three years, 
the hospitals were overflowing with the 
wounded and sufficient time had elapsed 
for scars and contractures to result from 
burns and the loss of large areas of skin. 
Surgeons were faced with new and bizarre 
plastic and reconstructive problems, the 
result of new and modern methods of 
mutilation. It was to meet this emergency 
that M. Filatoff! and Sir Howard Gillies* 


almost simultaneously conceived the idea 
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Fic. 2. The second maneuver in grafting skin about the rectum. The 
posterior extremity of the tube pedicle has been attached to the posterior 
margin of the rectum. 


Fic. 3. The scar tissue about the rectum has been removed and replaced by the opened tube. 
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of forming a tube or pedicle flap to trans- 
plant and graft skin. 
Gillies‘ defined the tube pedicle flap as a 
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skin may be transplanted. It lends itself to 
temporary attachment through an inter- 
mediate host, as the arm, and thus can be 


Fic. 4. Healing complete after six weeks. 


type of delayed flap in the form of a tube in 
which the long edges are sewed together. 
His purposes in thus rolling the skin into a 
tube were to create a blood supply longi- 
tudinal to the long axis sufficient to main- 
tain the viability of the tube without the 
aid of any transverse blood supply; to 
prevent the formation of granulation tissue 
during this period of readjusting the blood 
supply and to have the skin in a workable 
form in which it may be transplanted 
easily to distant regions. The technique of 
this procedure is simple and well known 
and the literature abundantly testifies its 
usefulness and efficiency. 

Gillies‘ claims many advantages for 
mode of skin grafting. Large quantities of 


transported safely a great distance. It is 
particularly useful where no massive direct 
flaps are available. Its flexibility allows it 
to be twisted and turned in the most 
liberal manner without causing anxiety as 
to its viability. There is still another 
advantage which has never been sufficiently 
stressed: it is the purpose of this report to 
illustrate and emphasize the extraordinary 
ability of the tube pedicle graft to grow in 
the most unfavorable surroundings and in 
an environment that would preclude the 
use of any other grafting method. 


CASE REPORT 


Mrs. S., age 29, was seen first on Sept. 27, 
1932, suffering from a severe leucoplakia 
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vaginalis. She had been treated for eighteen 
months for the pruritus and the accompanying 
ulcers without relief. So intense was her suffer- 
ing and so miserable her existence that she 
refused to submit to any further palliative 
measures and demanded surgical intervention. 
On October 11, 1932, a complete vulvectomy 
was performed and so extensive was the in- 
volvement that the skin about the rectum, for 
a distance of about one inch, was removed. 
(Fig. 1.) The pathologist reported the usual 
picture of early kraurosis vulvae. 

One year later numerous leucoplakic areas 
appeared in the skin about the rectum and a 
second operation was performed. More skin was 
necessarily sacrificed. Due to the retraction 
of the skin following the two operations, there 
was a zone of scar tissue completely surround- 
ing the rectum for three-fourths of an inch. 
Ulcers often appeared in this scar tissue. They 
would heal readily when treated with 2 per cent 
silver nitrate solution but recurred at in- 
creasingly frequent intervals. They caused the 
patient considerable pain and in spite of 
reassurance, she was constantly harrassed by 
the fear that the leucoplakia had returned. Of 
numerous cultures made from these ulcers, the 
first showed a mixture of large cocci and 
diphtheroid bacilli. These organisms were not 
further identified. Thereafter, cultures showed 
staphylococcus aureus. An autogenous vaccine 
was administered without result. The patient 
was advised to have the perianal scar tissue 
removed and skin grafted over the area. To 
this she readily consented. 


Sparrow—Pedicle Skin Graft 


95 


American Journal of Surgery 


On September 28, 1935, under local anes- 
thesia, the area was carefully patterned and 
two crescentic pedicle flaps were formed from 
the healthy skin of her buttocks. After four 
weeks the lower ends of the tubes were trans- 
planted to the posterior edge of the rectum. 
(Fig. 2.) After three weeks the scar tissue about 
the rectum was removed and replaced by the 
unfolded tube. (Fig. 3.) Healing was complete 
within six weeks. (Fig. 4.) During this time the 
transplanted skin was constantly infected by 
bowel movements. Cleanliness was attempted 
by frequent douchings with normal salt solu- 
tion. The skin has remained in a healthy 
condition since. 


SUMMARY 
1. A case of grafting of skin to the rectal 
mucosa by the pedicle flap method is 
reported. 
2. The extraordinary viability of the 
tube pedicle skin graft and its ability to 
withstand infection is illustrated. 
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RUPTURE OF THE URINARY BLADDER FOLLOWING 
FULGURATION OF A PROTRUDING INTRAVESICAL 


VERMIFORM APPENDIX THOUGHT TO BE A 


BALTIMORE, 


HE recent literature contains fre- 
quent reports of the occurrence of 
bladder rupture due to numerous 
causes. The presence of a perforation as a 
direct result of intravesical fulguration of 
a tumor is, however, a rare occurrence. 
Crane and Shenck report two cases of 
rupture of the urinary bladder following 
extensive fulguration of bladder tumors. 

Rupture of appendices into the urinary 
bladder have also been reported in the 
past. William Boss reviewed the literature 
and reports two additional cases of this 
type. In one of his cases, he speaks of 
fulgurating what appeared at first to be a 
bladder tumor, and later to be the ap- 
pendix. There was no definite proof that it 
was the appendix except that a perforation 
could be seen in the tissue fulgurated. No 
extra- or intraperitoneal infection appar- 
ently resulted, and the patient recovered 
without an operation. 

A case of an unrecognized appendix 
protruding into the bladder in a patient 
who had had a malignant papilloma of the 
bladder, and an attempt at fulguration of 
this appendix in the belief that it was a 
bladder tumor, is here reported. Intraperi- 
toneal perforation of the bladder, peritoni- 
tis, and death resulted. No similar case is 
reported in the literature, and since it 
offers many points of interest for discus- 
sion, it is deemed worthy of presentation. 


CASE REPORT 


G. S., aged 59, white male, married, was first 
examined by me on January 23, 1933, due to a 
complaint of blood in the urine. 


BLADDER TUMOR* 


ALBERT E. GOLDSTEIN, M.D., F.A.C.S. 


MARYLAND 


His family history was negative for tuber- 
culosis, malignancy, lues, renal or vesical 
conditions. He had had the usual diseases of 
childhood, but denied scarlet fever, pneumonia, 
typhoid, malaria, rheumatism, influenza, or 
venereal diseases. There was no history of any 
accidents or operations. He had never passed a 
stone in his urine, and never had had renal 
colic. Frequent attacks of marked constipa- 
tion followed by abdominal discomfort were 
reported. 

The patient’s present illness dated back 
about two months when he had noticed some 
blood in his urine, but the hematuria was pain- 
less. He passed some clots of blood during this 
attack, which caused him to consult a urologist. 
A tumor was observed on the left posterolateral 
wall of the bladder. Fulguration was resorted 
to, and several treatments of this kind were 
given. Following each treatment he had a very 
severe reaction, and on one occasion, severe 
abdominal pain. The last treatment had been 
three weeks previous. Attacks of constipation 
had followed several treatments, and on this 
last occasion there had been four days of 
constipation. Relief was finally obtained after 
several enemas were given. There was no uri- 
nary frequency during the day at this time, but 
some frequency at night did occur. No pain or 
urgency of urination was reported. Some 
interruption of stream and frequent attacks of 
hematuria were troublesome, but no dribbling 

occurred, 

Poor appetite and constipation were other 
symptoms. No nausea or vomiting were com- 
plained of, but the patient had lost about 25 
pounds in weight in a few months. He suffered 
no cough, but had some dyspnea. There were no 
chills or fever, and no edema of limbs or eyelids. 

The patient was very nervous, but rested 
fairly well at night. He had no joint pains, but 


*From the Department of Genitourinary Surgery, Sinai Hospital. Read before the Mid-Atlantic Urological 
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he had some difficulty in walking. Headaches 
and sore throat were not present and the teeth 
were in fair condition. 

Genitourinary Examination. Abdominal ex- 
amination revealed no palpable tumor mass, 
and neither kidney was palpable. There were 
no areas of tenderness in the lumbar or ab- 
dominal regions and the ureteral points were 
negative. No impulse on coughing could be 
felt in the inguinal rings. 

The external genitalia revealed no urethral 
discharge, testicular or epididymal involve- 
ment. Both vasae deferentiae were normal, and 
there was no perineal tenderness. 

Rectal examination revealed a sphincter of 
good tone and no hemorrhoids. The prostate 
was moderately enlarged, but uniform through- 
out. The median furrow was obliterated. The 
prostate was of a soft, doughy, and elastic 
consistency, with no areas of induration or 
stony hardness. No adhesions to the pelvic 
wall were found. Both seminal vesicals were of 
normal size and consistency. 

A voided specimen of urine was blood-tinged, 
had a specific gravity of 1.018. It was acid in 
reaction, negative for albumin and _ sugar. 
Microscopic examination revealed many pus 
cells, red cells, and colon bacilli, but no casts. 

The pupils were equal and reacted to light 
and accommodation. The Rhomberg sign was 
negative, the knee kicks normal, and the blood 
pressure 165/110. 

On cystoscopy there was 60 c.c. of residual 
urine with a bladder capacity of 250 c.c. The 
bladder showed good tone. Definite intravesical 
bulging of the prostate was noted, posteriorly 
in the form of a small lobe, and laterally in the 
form of larger lobes. There was moderate 
bulging of the prostate intraurethrally. The 
trigone was injected, but was not edematous or 
hypertrophied. A few trabeculations and some 
cellules, but no diverticuli, were seen in the 
bladder. Both ureteral orifices were in normal 
position, and of normal size, shape, and color. 
Just above the left ureteral orifice an irregu- 
larly-shaped, grayish-pink mass about the size 
of a walnut, could be seen springing from the 
bladder mucous membrane. Although no 


pedicle was apparent, it was definitely elevated. 
The base did not appear to be indurated, but 
there seemed to be some edema in the sur- 
rounding bladder wall. Areas of previous 
fulguration were observed. 
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A diagnosis of: (1) malignant papilloma of 
the bladder; and (2) prostatic hypertrophy, 
benign, first degree, was made. 


tip of appenars 


py Pedunculated 


Oragrom of Dloager showing relationship 
or tumor to tip of appendix 


Fic. 1. 


Fulguration and radium implantation were 
advised, to be followed by prostatic resection. 

On January 31, 1933, under caudal anes- 
thesia, the bladder tumor was fulgurated 
around the base. Later, on February 10, 1933, 
without caudal anesthesia, the central portion 
of the tumor was fulgurated. On February 21, 
under caudal anesthesia, the bladder tumor 
appeared to have no areas of active tumor 
present. On further examination of the bladder, 
a small elevated area with a slight depression 
in the center was observed on the right postero- 
lateral wall, towards the vertex. This appeared 
as another tumor mass, but had a different 
outline from the one first observed. Its actual 
size was about that of a large pea. The area 
was much injected, and we decided to fulgurate 
the area in order to obtain a section for exam- 
ination. As soon as the fulguration wire touched 
the point, and the current was turned on, the 
patient experienced excruciating pain in the 
right lower abdomen. The current was not on 
over one second. The pain quickly passed off. 
Not suspecting that anything was wrong, the 
same procedure was attempted with the same 
result. In addition, the patient became very 
pale and appeared shocked. He went into a 
state of collapse, his pulse was weak, and rapid, 
and it was thought that he might have a 
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cardiac collapse. The heart, when examined, 
appeared to be in fairly good condition, and 
the patient was then admitted to the hospital 
because of his shocked condition. 


seemed to be very weak and was certainly 
extremely pale. His abdomen became markedly 
rigid and he complained of pain in the right and 
left lower abdominal regions, more intense on 


perforation ofter 
removol of appendia 


Fic. 2. Anterior and posterior views of autopsy specimen, bringing out relationship of the various organs 
involved, 


Three hours later his general condition was 
fair, and the pulse, though still rapid, was of 
fair volume. He complained of some pain in the 
right lower abdominal quadrant. The bladder 
was not distended. 

At 9:00 p. M. (four hours later) patient made 
an attempt to void for the first time since the 
fulguration, causing a return of the sharp pain 
in the lower right abdomen, and again he 
appeared quite shocked. His blood pressure 
rose from 160/110 to 220/120. A catheter was 
inserted into the bladder, removing 250 c.c. of 
slightly bloody urine. The bladder was irrigated 
and the same amount of fluid returned clear. 
The patient was then more comfortable. Rup- 
ture of the bladder was suspected. 

The next morning, eighteen hours after 
fulguration, the temperature rose to 10! 
degrees. The pulse was 110. The patient 


the right. There was no tenderness in the upper 
abdominal or lumbar regions. The blood pres- 
sure was down to 160/110, but the pulse was 
up to 124. There was no tenderness in the 
rectum, in the region of the bladder, or in the 
prostate, and the urinary output through 
the catheter continued to be good. 

On February 23, at 8:00 a. M. (forty-two 
hours after fulguration) his condition was not 
very good. The temperature was the same, 
pulse 124, and white blood counts ranged from 
16,000 to 20,000 with a differential count of 
75 to 93 per cent of polymorphoneuclear 
leucocytes, and a red count of 6,000,000 cells 
per c.mm. The hemoglobin was 75 per cent. It 
was at this time that it was definitely felt that 
a peritonitis existed, possibly due to a per- 
forated bladder as a direct result of the 
fulguration. A consultation therefore 
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obtained with a general surgeon and an 
internist who advised waiting. During the rest 
of the day the patient became worse, and on 
further surgical consultation it was advised 
that the abdomen be opened. 

At midnight, sixty hours after the fulgura- 
tion, the abdomen was opened under local 
anesthesia. There was no urine or free pus in 
the abdomen. A fibrinopurulent exudate covered 
the ileum and cecum; the appendix was low 
in the pelvis and markedly adherent to the 
bladder. An ileostomy was performed and the 
lower pelvis drained because of an accidental 
perforation in the ileum by the surgeon. The 
bladder was not drained from above, but was 
drained by a catheter. 

Gradually the patient became worse, and at 
9:30 A. M. on February 24 he died, seventy 
hours after the fulguration and nine hours 
after the operation. 

Autopsy Findings. Autopsy, one hour after 
death, showed a man of about 150 pounds with 
a measured length of 176 cm. The eyes, nose, 
mouth, and ears were dry. The pupils were 
equal, 5 mm. in diameter. There was marked 
arcus senilis and Hippocratic facies. 

No excess fluid was found in the body 
cavities. The lungs weighed 550 and 540 Gm. 
respectively and were bluish-red in color. Their 
consistency was increased and the bronchi 
dilated. The heart and mediastinum were 
normal. The heart weighed 360 Gm. 

The stomach showed great distention, meas- 
uring in situ 40 X 16 X 8 cm., but was other- 
wise normal. The large and small intestines 
were covered with fibrinopurulent adhesive 
exudate. The most interesting feature was the 
appendix which was injected and adherent 
to the bladder by a thick green mass of exudate. 
Fluid could not be forced through the cecum 
into the bladder by moderate pressure. When 
the appendix was pulled away from the bladder, 
it left an opening in the bladder wall 1.5 cm. in 
diameter. 

The liver was normal in size and position; its 
weight was 2,100 Gm., and it was marked by 
thick, round edges and fatty streaks. The 
flabby spleen weighed 90 Gm., and had a gray 
capsule. The pancreas, showing considerable 
fat replacement, weighed 110 Gm. 

Before opening the bladder, a catheter was 
inserted. The pelvic cavity was filled with water 
and then air was injected into the bladder 
through the catheter. Bubbles were seen 
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coming through the water from a pin-point 
ulcerated opening in the bladder alongside the 
appendix above the floor of the bladder and 
towards the dome. The bladder wall was 
thickened above this area and thinned out 
below. At the thinnest point the bladder 
measured only 1 mm. 

On the left bladder wall, at the level of the 
promontory, there was a pus pocket containing 
25 c.c. of thin green pus. On the right at the 
same level there was a thick green solid 
exudate. The ulceration and perforation of the 
bladder wall described above were best seen 
after the organ was opened. Both ureteral 
orifices were normal in size and position. The 
prostatic urethra was normal in caliber and the 
verumontanum likewise normal. Both lateral 
prostatic lobes were soft and measured 1.5 X 
3.5 cm. The mucous membrane of the bladder 
was deeply edematous, injected, and thickened. 
Just above the left ureteral orifice there was a 
scar measuring 2 X 1.5 cm., firm and probably 
the site of a fulgurated tumor which we had 
had in the beginning. 

The right kidney measured 10 X 6 X 3.5 cm. 
The capsule, having a finely granular surface, 
stripped with ease. The extra-renal pelvis was 
not dilated. The renal artery divided, one 
branch entered the hilum as usual, and the 
other went to the lower pole. On the anterior 
surface there was a small subcapsular cyst 
(3 mm.). On bisection, the cortex was narrow, 
4 mm. in diameter. Otherwise, there was 
nothing of interest. 

The left kidney measured 11 X 5 X 4.5 cm. 
The peripelvic fat seemed adherent, and a cyst 
was observed on the anterior surface (3 mm.). 
On the posterior surface, 2 cm. from the convex 
border, there was a yellow nodule 2 mm. in 
diameter. In other respects the left kidney 
resembled the right. There were the same 
aberrant vessels going to the lower pole. The 
ureters were uniform in size and position, and 
were not dilated. 

The diagnosis made included: (1) acute 
diffuse peritonitis; (2) ulcerative perforation of 
bladder (right side); (3) solitary paravesical 
abscess (left); (4) acute appendicitis with 
perforation into bladder, walled off with 
organized exudate; (5) chronic nephritis with 
bilateral cortical cysts and aberrant vessels; 
(6) chronic bronchitis and emphysema; (7) 
terminal bronchopneumonia; (8) atheroma of 
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aorta; and (9g) extreme fatty degeneration of 
liver. 

The causes of death were: (1) peritonitis and 
(2) bronchopneumonia. 

Microscopic examination of the appendix 
revealed some degeneration and some edema 
of the epithelial cells. There appeared to be 
infiltration in the mucosa of a moderate number 
of polymorphonuclear cells, more prominent 
in the muscular coats. There were also numer- 
ous areas of round cell infiltration throughout. 
Some polymorphonuclear cells were found in 
the serosa. 


Since many authors have discussed 
thoroughly the etiologic factors of rupture 
of the urinary bladder as well as its symp- 
tomatology, diagnosis, and treatment, it is 
unnecessary here to discuss these points 
except insofar as they concern the present 
case. 


DISCUSSION 


The symptoms of sudden sharp pain in 
the right lower abdomen following a 
fulguration, even though very mild, to- 
gether with evidences of extreme sudden 
shock, with a rapidity of pulse and a rise in 
temperature, should have been sufficient to 
induce a tentative diagnosis of intraperi- 
toneal rupture of the bladder. While the 
condition was thought of, a definite 
diagnosis was not made in this case, be- 
cause it was felt that the amount of current 
passing through the tissue of the bladder 
was so weak that it was hardly sufficient to 
cause a rupture. 

The presence of bloody urine obtained 
through the catheter, a sign ordinarily of 
extreme importance in rupture of the 
bladder, was not of particular significance 
here, because the patient had been treated 
for a definite bladder tumor which ordi- 
narily causes blood to be present in the 
urine. 

Perfect drainage of urine through a 
catheter, with a return of all the solution 
injected into the bladder six hours after the 
original fulguration was not sufficient evi- 
dence to determine whether a rupture of 
the bladder was or was not present, par- 
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ticularly since the accident might have fol- 
lowed the fulguration. We believed that an 
opening in the bladder by a fulgurating 
wire would be so small that very little 
fluid would find its way through. It was 
also highly probable that any opening 
would have been sealed off immediately 
after the damage was done, thereby per- 
mitting all, or practically all, injected 
fluid to return, also permitting all urine to 
be drained by way of the catheter. 

Great stress is laid on the diagnostic 
value of injecting an opaque solution or air 
into the bladder and then preparing an 
x-ray. Where the opening is sufficiently 
large to permit the escape of the solution, 
there is no question as to the tremendous 
significance in establishing a diagnosis. 
Large perforations are usually exhibited in 
most accidents to the bladder, but open- 
ings made by a fulgurating wire are very 
minute and therefore would not permit the 
escape of an opaque solution. In this 
particular case, the opening, pin-point in 
size, was in the portion of the bladder 
immediately adjacent to the protruding 
appendix, in other words, at the site where 
the fulgurating wire was placed against the 
appendix. 

Injections of opaque solutions are ordi- 
narily of extreme value in perforations of 
the bladder. This procedure was not car- 
ried out in this case for two reasons: first, 
the patient seemed too ill, and we feared 
moving him; and second, we felt that if a 
perforation was present it was so minute 
that the shadow obtained of the distended 
bladder would overshadow any small 
amount of solution that might possibly 
escape. 

Intravenous injections for cystography 
are also of particular value in cases of 
urinary bladder rupture, but were not 
employed here because again we felt that 
the outline of the bladder would over- 
shadow the small amount of solution that 
might escape through the perforation. 

All these factors were perfectly evident 
at autopsy. No urine was found in the 
abdominal cavity; a pin-point perforation 
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found in the bladder, leading to the peri- 
toneal cavity, and the appendix was 
adherent to the bladder by a fibrino- 
purulent exudate. It was when the appen- 
dix was pulled away from the bladder at 
autopsy that a large opening, equal in size 
to the end of the inflamed appendix, was 
made in the bladder. 

In the treatment of rupture of the blad- 
der, almost all authorities agree that there 
should be early exploration and adequate 
drainage wherever necessary. There is, 
however, a difference of opinion as to 
whether the perforation of the bladder 
should be closed; whether drainage of the 
bladder should be by way of a catheter into 
the bladder or by suprapubic tube drain- 
age; whether there should be both drainage 
of the bladder and the peritoneal cavity 
where it is intraperitoneal; or whether 
drainage of the bladder is sufficient. 

As each case presents its own individual 
problem, it appears impossible to state a 
general rule. My own personal feeling 
would be to drain the bladder from above 
to divert the urinary stream, and then 
drain all other involved areas. 

In this case, we felt in the very early 
stages that a pericystitis had resulted from 
the fulguration. It was not until seven 
hours after the accident that it was thought 
possible that a rupture of the bladder had 
caused a resulting peritonitis. Surgical and 
medical consultations were held forty-four 
hours after the accident. On account of the 
fairly good condition of the patient, the 
consultation produced a decision to wait, 
even though a perforation and peritonitis 
might be present. Error in judgment 
undoubtedly existed here, as procrastina- 
tion weakened the chances for a good 
result. It was not until sixty hours after- 
ward that the surgical consultants decided 
on exploration of the abdomen, the result 
of which terminated fatally. Retrospec- 
tively, considering the history of the case 
and the condition of the patient, in all 
probability it would have been better 
judgment to have immediately after the 
accident, or soon thereafter, explored the 
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abdomen. It is my opinion in this case that 
drainage of the peritoneal cavity as well as 
the bladder might have changed the condi- 
tions if performed early. 

After viewing the autopsy findings, the 
following statements are plausible: 

1. The patient undoubtedly had a 
chronic appendicitis, which at times be- 
came acute or subacute. 

2. The appendix was adherent to the 
bladder, and caused an intravesical pro- 
trusion. On account of this protrusion, the 
possibility of another tumor was con- 
sidered, although the protrusion did not 
have the characteristics of a tumor. 

3. It was the appendix that was fulgu- 
rated, giving the patient the sudden sharp 
pain in the abdomen, and this fulguration 
set up an acute inflammation in the 
appendix and in the surrounding tissues, 
while it caused at the same time a perfora- 
tion in the bladder. 

4. The opening made by the fulgurating 
wire was so small that very little urine, if 
any, escaped into the peritoneal cavity, 
and therefore no urine was found in the 
cavity at operation or autopsy. 

5. The infection was carried in from the 
bladder by the fulgurating wire, and this, 
plus the infection which was present in 
the appendix, was the direct cause of the 
peritonitis and the abscess found in the 
pelvis. 

6. It was the plastic exudate around the 
appendix, which was firmly adherent to the 
bladder, which prevented a large perfora- 
tion in the bladder. 


CONCLUSIONS 


1. There has been presented a case of 
rupture of the urinary bladder directly 
caused by fulguration of a_ protruding 
intravesical appendix, thought to be a 
recurrent bladder tumor. 

2. Sudden abdominal discomfort plus 
shock following intravesical instrumen- 
tation is sufficient to warrant an abdomi- 
nal exploratory operation, including the 


bladder. 
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3. The possibility of preventing death ettiaree 
can only be hoped for if surgical procedures 
Boss, W. Fremdkorper der Harnblase. Ztschr. f. urol. 
are employed very early. 94: 
4. The presence of an unusual tumefac- Crane, J. J., and Scuenck, G. F. Rupture of urinary 


tion in the bladder, on the right side, should bladder; clinical study of 26 cases taken from 
urological services of Los Angeles County General 


be sufficient for one to consider the Possi- Hospital. Urol. er Cutan. Rev., 36° 614-619 (Sept.) 
bility of a protruding appendix. 1932. 


BeEForE an autopsy is begun, a written permission indicating the extent 
of the examination should be obtained from the person or agent responsible 
for the body of the patient. The pathologist should be familiar with the 
laws governing the performance of postmortem examination in his state 


and in his hospital. 
From—‘‘ The Postmortem Examination” by Sidney Farber (Thomas). 
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A TUMOR OF THE CAROTID BODY* 


Louis T. WRIGHT, M.D., F.A.C.s. AND Mary Mazner, M.D. 


NEW YORK CITY 


UMORS of the carotid body, or 

“intercarotid ganglion” comprise a 

group of rare, interesting and clin- 
ically important neoplasms. In spite of the 
fact that over 250 cases have been re- 
ported, the grave surgical considerations 
that they present have been but slightly 
lessened. The splendid study of the litera- 
ture by Bevan and McCarthy,! the report 
of twelve cases from the Mayo Clinic by 
Rankin and Wellbrock,? the study of 
thirteen paragangliomas from the Johns 
Hopkins Hospital by Lewis and Geschick- 
ter,? and the recent survey by Peterson 
and Meeker‘? of all cases operated upon by 
members of the New York Surgical Society, 
make a further review of the literature at 
this time unwarranted. The first case was 
operated upon by Regnier in 1880 and was 
described by Marchand? in 1891. Bilateral 
tumors have been described by Lund® and 
Rankin and Wellbrock. Case 1 of the 
Mayo Clinic Series was that of a woman 
who had a carotid body tumor associated 
with multiple thyroid adenomas. Lewis and 
Geschickter reported the first carotid body 
tumor in a Negro. The following case, also 
a Negro, had a non-toxic goiter associated 
with a paraganglioma of the carotid body. 


CASE REPORT 


Mrs. M. J., colored housewife, 44 years of 
age, was admitted to Harlem Hospital August 
6, 1936. Her chief complaint was a tumor in 
the left side of the neck which was increasing in 
size and caused slight pain when she turned her 
head from left to right. Two surgeons had 
made a diagnosis of aneurysm of the carotid 
artery at or near the bifurcation, before she 
was admitted to the hospital. 

The essential points in her past history were: 
removal of the right lobe of her thyroid gland 
for nontoxic goiter in 1915, appendectomy in 
1921, and hysterectomy for fibromyoma of the 


uterus in 1921. The left lobe of her thyroid 
gland was enlarged and had been enlarged for 
the past ten years without any apparent dis- 
comfort; otherwise her general physical exam- 
ination was essentially negative. 

Her present illness began five years before 
admission, when she noticed a tumor just below 
the angle of the left jaw about the size of a pea. 
Two years before the date of examination, 
it slowly increased in size, but was not painful. 
Three months before admission, turning of her 
head to the right was somewhat painful, and 
this, coupled with the fact that the growth was 
growing larger, caused her to desire its removal. 

Physical examination showed a well devel- 
oped and well nourished woman, who was 
somewhat nervous. A tumor mass, about the 
size of a walnut, was present at the angle of 
the left jaw. It was deeply situated, was not 
tender, and could be moved slightly in a 
lateral direction but not vertically. The over- 
lying skin was freely movable. Expansile 
pulsation was palpable, and the mass was 
firm in consistency. Below this mass was an 
enlarged left lobe of the thyroid gland. The 
patient’s temperature was 98.6°F., pulse 76, 
respirations 20; urine negative, Kahn test 
negative, blood pressure 90/56. Blood examina- 
tion showed 3,900,000 R.B.C., 7,200 W.B.C., 
polynuclears 58 per cent, lymphocytes 40 per 
cent, large mononuclears 2 per cent, hemo- 
globin 65 per cent (Sahli). Blood chemistry 
was: creatinine 1.3; urea nitrogen 9.6; sugar 
98. Electrocardiogram showed sinus rhythm 
with slight myocardial damage. Radiograph 
of the chest revealed slight displacement of the 
trachea to the right. Basal metabolism was 
minus 2. The preoperative diagnosis was 
aneurysm of one of the carotid arteries at or 
near the bifurcation. 

Operation First Stage, August 8, 1936. Under 
local anesthesia with 1 per cent novocaine, a 
5 inch incision was made along the anterior 
border of the left sternomastoid muscle from 
just below the mastoid downwards. The 
external jugular vein was divided between 
ligatures, and the sternomastoid muscle was 
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divided transversely. It was found necessary 
to make another skin incision about 2)¢4 inches 
in length, that extended from the middle of the 


Fic. 1. Gross specimen. The features 
causing these tumors to be called 
“potato tumors” are to be seen only 
on section. 


first incision mesially from the mass towards 
the submental region. The internal jugular vein 
was mobilized for a distance of 4 inches, and 
the vagus nerve was likewise isolated. The 
common carotid artery was dissected out 
proximal to the tumor mass, and a piece of 
tape passed around the artery at this point; 
traction on the tape which obliterated the 
pulsation in the artery stopped all pulsation 
in the tumor mass. As the carotid artery was 
being freed close to the tumor mass, the patient 
complained greatly of pain, and developed 
marked muscle tremors and mental excitation. 
Because of her thyroid condition it was thought 
wise at this point to administer nitrous oxide 
and oxygen anesthesia. After two inhalations 
of nitrous oxide and oxygen anesthesia she 
went into collapse, and the idea of general 
anesthesia was abandoned. The operation was 
continued under novocaine infiltration anes- 
thesia, and the external and internal carotid 
arteries were partially freed. At this time it 
was clear that the case was probably one of 
carotid body tumor, rather than aneurysm. 
The operation was stopped at this point, the 
tape was left around the common carotid 
artery and the skin was closed. The plan was to 
complete the operation a few days later. 
Surgical Notes after First Stage of Operation. 
The patient did not complain of pain while 
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the internal jugular vein and vagus nerve were 


being dissected out, which was in sharp con- 
trast to the amount of pain she complained of 


Fic. 2. Structure of normal carotid body. Nests of 
the characteristic cells are easily seen. 


while the common carotid artery was being 
isolated. It was thought unwise to inject the 
novocaine solution in and about the tumor 
mass for fear of injury to the artery and the 
possible escape of the solution into the arterial 
circulation. Although her basal metabolism 
was normal, the possibility of precipitating a 
thyroid crisis was the reason the operation was 
discontinued when it was. The collapse follow- 
ing the inhalations of nitrous oxide and oxygen 
anesthesia brought up the thought of a possible 
beginning ‘“‘carotid sinus syndrome.” The 
operation was discontinued in order to give 
the patient a chance to stabilize. 

Operation Second Stage, August 12, 1936. 
Avertin as a basal anesthetic with open cone 
ether was used for anesthesia. The previous 
incision was opened and the mass isolated from 
the internal and external carotid arteries, and 
as it was being dissected from the bifurcation 
itself, there was a sudden marked arterial 
hemorrhage, that was controlled by ligation 
of the common carotid artery. Ligation of the 
common carotid artery caused a great diminu- 
tion in the size of the tumor. The distal ends 
of the external and internal carotid arteries 
were ligated with chromic catgut. The severed 
ends of the sternomastoid muscle were brought 
together with mattress sutures. Two Penrose 
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drains were brought out at the mesial end of visible. A few mitotic figures were seen in one 


the transverse incision. The skin wound was 
closed with interrupted silk sutures. 


Fic. 3. Low power view of tumor. Note huge 
blood sinuses in the left section of the 
field. 


Surgical Notes after the Second Stage of 
Operation. Despite the care with which the 
tumor was freed from the carotid crotch, it was 
impossible even with the most careful dissec- 
tion to keep from opening the carotid artery 
at its bifurcation. Ligation of the common 
carotid artery was the only course of action 
left. During this time the patient was watched 
very carefully for any evidence of convulsive 
seizures, the development of a Horner’s 
syndrome, or any signs of paralysis. None 
developed. At no time did she show any signs 
or symptoms of respiratory or laryngeal nerve 
paralysis. 

Postoperative Notes. Her postoperative con- 
valescence was normal and she was discharged 
fourteen days after the completion of the 
second stage of her operation. 

Pathologic Report. On gross examination, 
the specimen revealed a globular mass of tissue 
that measured 4 X 3 X 2 cm. It was pinkish 
yellow in color, of medium consistency, with an 
irregular surface. Cut section showed a fairly 
smooth and glistening surface, waxy yellow in 
color, except for one pole which was dark red. 
A thin capsule enveloped the entire mass. 
On microscopic examination it was clearly 
seen that there were nests of cells with dark 
staining nuclei and granular cytoplasm, sur- 
rounded by fibrous tissue trabeculae. Many 
large blood vessels with thick walls were 


or two sections. The cell walls could be made 
out only occasionally, and when this was pos- 


Fic. 4. High power view. Note the hyperchro- 
matic nuclei of the chromaffin-like cells, and 
also the relatively large vascular spaces. 


sible they were seen to be polyhedral in shape. 
The histological picture was characteristically 
that of the often described perithelioma of the 


Fic. 5. Oil immersion view of the specific cells in a 
syncytial-like arrangement. 


carotid gland. No nerve cells or nerve fibers 
were found with special stains. The tumor was 
a typical paraganglionoma, which is the term 
that we think should be used. 


CONCLUSIONS 


The diagnosis of these tumors is rarely 
made due to the fact that most surgeons 
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simply do not think of them. A slow-grow- 
ing, firm, ovoid, painless tumor or the 


neck in the region of the carotid notch 


Fic. 6. Operative scar at the end of three months. 
The goiter is plainly visible. 


should make one think of this condition. 
Lateral mobility without vertical mobility 
and non-expansile pulsation have been 
stressed as diagnostic points. Expansile 
pulsation which has been reported as a 
clinical finding was present in this case. 
Obliteration of the carotid artery stops 
the pulsation. Differentiation must be 
made from: (1) aneurysm of the carotid 
artery; (2) branchiogentic cysts; (3) tuber- 
culous adenitis; (4) aberrant thyroid. 
Aspiration biopsy with an 18 gauge needle 
to eliminate branchiogenic cysts has been 
suggested by Greene and Greene’ as an 
aid in diagnosis. The use of the Hoffman 
punch has also been suggested. We con- 
sider both of these measures unwise 
because of the danger of injury to the 
carotid artery or to an aneurysmal sac and 


the possible serious hemorrhage that may 
ensue. It would be permissible during the 
operation, after the common carotid artery 
has been dissected free, to insert a fine 
needle into the mass for diagnostic pur- 
poses, if the diagnosis is still in doubt. 

Many different pathologic terms have 
been used to describe these tumors. 
Fraser’ who did the pathologic work on 
Sullivan’s two cases divides them into two 
types, paraganglionoma and_neuroblas- 
toma. The paraganglioma is the group of 
tumors that “imitates more or less closely 
the normal carotid body, that is, a sin- 
usoidal arrangement of the alveoli of fully 
differentiated paraganglion or chromaffin 
cells.” In his study of a case of neura- 
blastoma, he states that “evidence has 
been found for the suggestion that at least 
some of that group of carotid tumors 
vaguely described as sarcoma-like, endo- 
thelioma, etc., are of the same nature, 
neuroblastomata or other varieties of 
neuroma.” He points out that “at least 
some of these various histologic pictures 
represent different states of cell maturation 
in another line of differentiation of the 
neural crest epithelium from which the 
sympathetic nervous system is derived.” 
Both types may become malignant, espe- 
cially the neuroblastomata. The para- 
ganglioma is the most frequent type 
reported. 

Peterson‘ has handled and treated three 
cases. A few surgeons have been fortunate 
enough to study two cases, while most 
surgeons have not seen a single one. There 
is some conflict of opinion as regards treat- 
ment. Bevan and McCarthy are opposed 
to operation, but most writers recommend 
operation, although the operative mor- 
tality is about 30 per cent in the reported 
cases. It seems to us that since no one 
surgeon ever sees enough cases to clear up 
satisfactorily the debatable points of path- 
ology, treatment, and end results, it would 
be advisable to establish a Registry of 
Carotid Body Tumors, very much on the 
order of the Registry of Bone Sarcoma, so 
that the clinical and pathologic data can 
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be properly gathered, correlated and 2 


studied. Only in this way will adequate and 
authoritative information be available to 
the profession. 

Nitrous-oxide and oxygen anesthesia 
should not be used as the anesthetic of 
choice in these cases because of the danger 
of the development of a carotid sinus 
syndrome. 
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THYROGLOSSAL cysts usually develop early in childhood; occasionally 
they are present at birth, and rarely the cyst formation occurs after puberty 
from inflammation in duct remnants previously quiescent. 

From—*“ Pediatric Surgery” by Edward C. Brenner (Lea and Febiger). 
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PENETRATING WOUNDS OF THE HEART* 
REPORT OF TWO CASES 
KENNETH A. Morris, M.D., F.A.C.S. 


JACKSONVILLE, FLORIDA 


HE number of excellent reports in 

recent years supports Elkin’s state- 

ment that “the suture of wounds of 
the heart is a modern surgical attainment.” 
The year 1936 was outstanding for the 
numerous series of cases reported, focusing 
attention on the methods of diagnosis and 
excellent results obtained by suture. In 
Elkin’s series, 1930-1936, there were thir- 
teen cases with six deaths. Bigger reported 
eleven patients operated upon in the same 
period, seven of them successfully. Mayer 
reported seven cases (October 1932-Octo- 
ber 1934), five operated upon, three 
successfully. The percentage of recoveries 
is a little better than 50 per cent. Cases 
reported treated conservatively in previous 
years show that only 10 to 15 per cent 
recovered. 

Heart tamponade, or compression of 
the heart by blood in the pericardium, 
was probably known and described by 
Morgagni as early as 1761. Until recently 
the importance of heart tamponade and its 
signs and symptoms have been understood 
only by those few surgeons interested in 
surgery of the heart. Undoubtedly many 
cases have been overlooked. The recent 
reports all emphasize the importance of 
heart tamponade. Recovery of the patient 
depends upon prompt recognition of this 
condition and the release of the heart from 
the pressure caused by the tamponade of 
blood. Briefly, the diagnosis is made by 
close attention to the following points: (1) 
Suspect heart wounds in all lacerations of 
the chest. The history may help by deter- 
mining the kind of weapon used, the direc- 
tion in which it entered the chest, and the 
interval between the injury and the col- 
lapse. (2) Profuse bleeding from the exter- 


nal wound may occur for a short period. In 
very small wounds of the pericardium, the 
blood may be trapped, and little external 
bleeding will occur. (3) During the period 
of external bleeding, the patient is usually 
free from symptoms. About 150 c.c. of 
blood fills the pericardium before an 
appreciable increase in pressure takes place. 
(4) When the pericardium fills with blood, 
heart tamponade occurs, and the external 
bleeding ceases. 

Signs of Heart Tamponade. 1. Marked 
circulatory collapse which is out of propor- 
tion to the amount of blood lost. 

(a) Pulse weak or absent. 

(b) Arterial blood pressure low or absent. 

(c) Venous pressure raised. Superficial 

veins of neck distended. 

2. Heart sounds distant or muffled. 

3. Fluoroscopic examination shows dimi- 
nution or absence of cardiac pulsation 
(Most valuable sign, pointed out by 
Bigger). 

4. Marked dyspnea, pallor and cyanosis. 

Treatment. 1. Immediate operation is 
necessary to release the tamponade as soon 
as a diagnosis is made. 

2. If the patient is in extremis, aspira- 
tion of blood from the pericardium is a life 
saving procedure. It temporarily decom- 
presses the heart and allows sufficient time 
for operation. 

3. Although early operation is impor- 
tant, sufficient time should always be 
allowed to make a correct diagnosis and 
especially to determine whether or not 
tamponade is present. Penetrating wounds 
which enter the pericardium and the 
pleural cavity may allow bleeding into the 
pleural cavity, and tamponade does not 
occur. Very large wounds may bleed pro- 


* From the section of thoracic surgery, Duval County Hospital. 
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fusely externally; tamponade may not 
occur, and operation may be futile. 
4. Intravenous fluids are contraindicated 


Fic. 1. Case 1. Distention of external jugular 
vein from tamponade of heart. Taken 
immediately before operation. 


because they may increase the tamponade. 
Morphine and external heat are advisable. 

Operation. Careful preparation of the 
operative field and strict asepsis are essen- 
tial, as postoperative infection is the main 
cause of death. Many incisions have been 
devised for exposing the heart. The simplest 
of these is a curved incision concave later- 
ally along the left border of the sternum. 
Sections of the second, third, fourths, or 
fifth costal cartilages may be removed 
according to the location of the wound. An 
attempt should be made to push the pleura 
outward away from the pericardium. The 
pericardium may be opened in the same 
manner in which the peritoneum is opened. 


The blood should be evacuated as quickly 
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as possible, and the index finger of the left 
hand placed over the site of the wound. If 
the site of the wound in the pericardium is 


found at 
WS point 


462. The heart, moderately distended, viewed from above and in front. 


at Merion, plane surface, lying upon the 


Fic. 2. Case 1. Site of stab wound. 


noted, it will aid in locating the wound in 
the heart. A fine silk suture is placed 
through the muscles of the heart around 
the index finger, and this acts as a tractor 
or stay suture while other sutures are 
placed. A stay suture in the apex of the 
heart may be used if the wound is in the 
posterior wall of the heart. If the asepsis 
has been good, the pericardium may be 
closed without drainage. 

Anesthesia. Novocaine infiltration or 
block anesthesia with the addition of 
nitrous oxide or ethylene under pressure is 
usually satisfactory. If it is necessary to 
open the pleural cavity widely, intra- 
trachial anesthesia should be used. 

Postoperatwe Care. Postoperative care 
does not differ very much from that of 
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other major surgical cases. Transfusions 
may be indicated. Aspiration or drainage 
of the pericardium or pleural cavity may be 


Fic. 3. Case 1. Patient four weeks following 
operation. 


necessary for the removal of the fluid or 
pus if infection occurs. The x-ray is valu- 
able in determining the location and nature 
of these complications. 


CASE REPORTS 


Case 1. A negro man, 25 years of age, was 
stabbed in the left chest thirty minutes before 
his admission to the Duval County Hospital, 
May 25, 1936. There was very little bleeding 
from the wound, but he felt weak and had “‘a 
strangling feeling” in the heart. Thirty minutes 
after admission, his radial pulse was absent 
and his systolic blood pressure could not be 
heard. The veins of his neck were distended. 
Fluoroscopic examination showed an absence 
of cardiac pulsation. Fifty c.c. of blood was 
aspirated from the pericardium. The radial 
pulse immediately became perceptible and 
strong, and the patient became mentally alert. 


The wound was in the third interspace, 2 cm. 


to the left of the sternum and had been caused 
by a long pocket knife. 

Under local anesthesia, a curved incision 
concave laterally was made along the left 
border of the sternum. The skin and muscle 
flap were reflected to the left. Sections of the 
second, third, and fourth costal cartilages were 
removed. The internal mammary artery was 
ligated above and below. The pleura was 
reflected to the left and torn in a small area, 
but not enough to cause complete collapse of 
the lung. The opening of the pleura was 
plugged with gauze, and the pericardium was 
opened. Immediately upon opening the peri- 
cardium, several enormous blood clots were 
thrown up on the chest wall. The heart began 
to beat violently as soon as the pressure was 
released, and a jet of blood spurted from a 
wound 1.5 cm. long in the right ventricle. The 
jet of blood occurred with each systolic beat 
of the heart; the wound had definitely entered 
the right ventricular cavity. The contractions 
of the heart were slowed up by pressure on the 
great vessels with the fingers, and one silk 
suture was placed well into the heart muscle 
around the index finger which had been placed 
over the site of the wound. This suture was 
used for traction, and three more sutures were 
taken and tied. The first suture was then 
tied, and the bleeding stopped. The peri- 
cardium was closed without drainage. The 
patient ate breakfast the next morning and 
made an uneventful recovery. He returned to 
work on September 8, 1936, three and one-half 
months after the operation. Three and four 
lead electrocardiographic tracings made four 
to six weeks following the operation showed 
nothing abnormal. 

Case uu. A negro man, about 50 years of 
age, was admitted to the Duval County Hos- 
pital June 18, 1936 following a stab wound of 
the left chest which occurred about an hour 
before admission. Because his radial pulse was 
absent, he was taken immediately to the 
x-ray room where a fluoroscopic examination 
showed an absence of pulsations of the heart. 
The wound, which was made by an ice pick, 
was in the third interspace, 4 cm. to the left 
of the sternum. The veins of the neck were 
distended. After 150 c.c. of blood was aspirated 
from the pericardial cavity, the radial pulse 
became perceptible, and the patient’s condition 
improved. 
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Under intratracheal anesthesia, a curved 
incision was made along the left border of 
the sternum and sections of the second, third, 
fourth, and fifth costal cartilages were removed. 
The internal mammary was ligated; the peri- 
cardium was opened, and several large blood 
clots removed. It was noticed that the heart 
muscle beat feebly even when the pressure was 
released. The site of the puncture wound was 
found in the right ventricle at the left lateral 
border of the heart. The index finger was 
placed over the wound and a fine silk suture 
placed around the finger well into the heart 
muscle. An attempt was made to tie this suture 
and several other silk sutures, but the heart 
muscle was so friable that all sutures immedi- 
ately cut through, and hemorrhage was profuse 
and uncontrollable. The heart stopped beating, 
and although the wound was finally closed, all 
attempts to revive the patient by injections of 
adrenalin into the heart and massage of the 
heart were of no avail. The heart was examined 
at autopsy, and a condition of acute myocardial 
degeneration was found. This undoubtedly 
accounted for the fact that the sutures cut 
through the muscle so easily. Although this 
condition could not be determined before 
operation, the age of the patient should prob- 
ably have led to more conservative measures. 
It is possible, because the wound itself was 
small, that aspiration alone might have saved 
this patient. 

The heart was removed for examination. The 
following gross and microscopic description was 
made by Dr. C. E. Royce, pathologist: 

“Gross Description. This specimen con- 
sists of the heart. Its greatest measurements 
are 12.5 X 9.5 X 6 cm. Its weight is 308 Gm. 
The capacity of the right ventricle is small. 
Its wall is unusually thick, averaging a little 
more than a cm. in thickness. The wall of the 
left ventricle is also very thick, reaching a 
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maximum of 3.5 cm. and a minimum of 0.7 cm. 
near the apex. The root of the aorta is large. 
The aortic cusps are thin. The edges are 
somewhat rolled and thickened. The lining 
of the aorta presents longitudinal striae with 
some grayish-yellow discoloration beneath one 
of these just above the valves. The wall is 
calcified. The openings of the pulmonary 
arteries are wide. 

“Microscopic Description. The muscle fibers 
in this heart are more or less shrunken. Cross 
striation is very poorly defined. In numerous 
places apparent destruction of portions of fiber 
is occupied by plasma cells and lymphocytic 
infiltration. Occasionally polynuclear neutro- 
philes are found in these groups. Next to the 
blood vessels large groups of lymphocytes may 
be seen. 

“Diagnosis. Acute myocardial degenera- 
tion.” 


COMMENT 


If the house surgeon or the physician who 
first sees the patient suspects heart wounds 
in all lacerations of the chest and knows the 
signs of heart tamponade, the percentage of 
recoveries will undoubtedly be increased. 
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HERE have appeared in the recent 
literature a number of descriptions 

and case reports of non-specific granu- 
lomatous inflammatory lesions of the in- 
testinal tract. Numerous articles, which are 
readily available, have appeared describing 
ileitis, or hyperplastic inflammatory lesions 
of the terminal ileum, of which the clinical 
picture and pathologic findings are becom- 
ing increasingly familiar. In addition, the 
identity of a parallel lesion of the large 
bowel has been more widely recognized. 
The relative infrequency of the occurrence 
of these granulomatous lesions in the large 
bowel, however, and the rarity of location 
in the hepatic flexure make it worth while 
to submit a description of the following 
case. 

From the point of view of etiology, in a 
recent article Felsen' has presented an 
analysis of over 553 cases of acute bacillary 
dysentery, acute and chronic distal ileitis, 
and chronic ulcerative colitis, in which is 
presented convincing evidence of the path- 
ogenesis of acute bacillary infection in the 
subacute and chronic types of what have 
been commonly referred to as non-specific 
inflammatory lesions of both small and 
large bowel. 

Review of the literature reveals the re- 
ports of only about thirty cases of non- 
specific inflammatory lesions of the colon. 
It is likely that many have been unreported 
and that this figure gives a somewhat false 
impression of their rarity. Moschowitz and 
Wilensky? in their first article on this sub- 
ject reported four cases in the large bowel, 
of which three involved the ascending colon 
and cecum, and one the splenic flexure. 
Mock’ refers to two cases of granuloma of 
the sigmoid reported by Monsarrat and one 
of the transverse colon reported by Moyni- 
han. In 1931, this author‘ reported a num- 
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ber of additional cases, including nine 
which involved stomach, cecum, splenic 
flexure, and sigmoid. 

Erdman and Burt’ described these lesions 
in some detail and reported several of the 
ileocecal area with successful resection. 
They state that the diagnosis of non- 
specific granuloma i is usually possible only 
by microscopic examination of the tissue, 
which is taken at operation to be carcinoma 
or tuberculosis. Ginzberg and Oppen- 
heimer® describe a localized hypertrophic 
colitis and report five cases in the cecum 
and ascending colon, three in the recto- 
sigmoid, one in the sigmoid, and three in 
the descending colon. They also state that 
most of these cases were subjected to 
resection under the operative diagnosis of 
carcinoma or tuberculosis. Crane’ reports 
the resection of a large inflammatory 
granulomatous mass of the sigmoid. Mar- 
tinon® reports without detail a case of large 
benign tumor of the hepatic flexure of the 
colon in which section showed evidence of 
chronic inflammatory process only, and 
which falls into this group of non-specific, 
benign, inflammatory lesions. Two further 
articles by Gunn and Howard’ and Yeo- 
mans” report five cases of large granu- 
lomatous tumor masses which were proved 
to be caused by amebae. 

The treatment of these lesions is surgical, 
and consists in either sidetracking oper- 
ations or resection of the affected area. 
When the lesion is located in the terminal 
ileum, exploration is not infrequently done 
in an acute phase under the diagnosis of 
acute appendicitis. Under these conditions, 
primary resection is usually not possible. 
In a certain number of cases spontaneous 
healing occurs under conservative treat- 
ment without radical operative procedure. 
Not infrequently the character of the 
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lesion, particularly if producing obstruc- 
tion, demands ileo-transverse colostomy. 
This may be all that is necessary, while a 
certain number later come to secondary 
resection of the ileocecal area. When the 
lesion occurs in the colon, primary resec- 
tion is usually possible, and as has been 
noted, is directly indicated because of the 
fact that the operator is not able to dis- 
tinguish this lesion from carcinoma. Under 
this heading fall the cases which because 
of extensive infiltration are considered 
inoperable carcinoma, and which, following 
a palliative procedure to relieve obstruc- 
tion, recover and continue to do well. The 
prognosis in this group of granulomata, 
following resection, is good. 


CASE REPORT 


Mrs. H. T., aged 59, was first seen in an 
attack of extremely severe, sharp, right-sided, 
abdominal pain, of sudden onset. The family 
history and patient’s history were negative 
except for the fact that during the preceding 
few months she had lost about 15 pounds in 
weight and felt that she was “‘run-down.” The 
clinical picture at this time was that of renal 
colic with prostration, vomiting, and severe 
pain which was maximal in the center of the 
right abdomen and radiated to the loin. There 
were no urinary or bowel symptoms. There 
was a great deal of defense spasm and some 
tenderness on pressure over the right abdomen. 
The pain was relieved by morphine, but during 
the ensuing ten days the patient continued to 
have aching in the right side and occasional 
bouts of severe pain. She entered the Horton 
Memorial Hospital for study on August 27, 
1935, ten days after her first attack. There was 
no history of previous gastrointestinal infection, 
colitis, or any type of bowel disturbance. The 
absence of such history is worthy of note in 
view of the admitted relationship between 
acute infections of the dysentery group and 
intestinal granulomata. Examination showed 
an easily palpable mass about the size of a large 
orange in the right flank extending anteriorly 
from the kidney region. The mass was firm, 
tender, and did not move with respiration. 
The rest of the physical examination was 
negative. The urine was negative. The white 
cells were elevated to 13,650 with 87 per cent 
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polymorphonuclears. The urea nitrogen and 
sugar were normal, the Wassermann was 
negative; there was no anemia. At this time 
she ran an irregular septic temperature be- 
tween 100 and 103 with corresponding pulse 
elevation, and it was felt that the mass prob- 
ably represented an infected kidney. However, 
cystoscopic examination and pyelograms were 
done and showed only a slight constriction of 
the right ureter with normal kidneys. The gall- 
bladder was well visualized and filled normally. 
Barium enema disclosed a constant filling 
defect in the upper portion of the ascending 
colon. After five days the temperature fell to 
normal and the mass became slightly smaller 
and less tender. The leucocyte count returned 
to normal, 

Operation was performed on September 7. 
A firm, indurated, adherent mass, 8 cm. in 
diameter was found. The mass was identified 
as a lesion of the hepatic flexure of the colon, 
intimately applied to the lower portion of the 
right kidney. The abdomen was elsewhere 
negative. Dissection around the mass was very 
difficult because of marked inflammatory 
reaction with adhesions on all sides. However, 
it was finally freed and lifted from the kidney. 
Presumptive (or preliminary) diagnosis was 
carcinoma of the colon. Resection of the right 
colon was done, removing 10 cm. of the ter- 
minal ileum, cecum, ascending colon, and half 
of the transverse colon. The clamps on the 
divided ends of ileum and transverse colon 
were brought together and a spur constructed 
(modified Mikulicz technique). The patient 
stood the operation satisfactorily. The clamps 
were removed after seventy-two hours, and 
ten days later the spur between the ileum and 
colon was cut away with a crushing clamp. 
The skin was protected by an aluminum paste. 
After the spur was cut, a great deal of the 
ileal contents flowed directly into the colon 
giving the patient frequent normal movements. 
She was sent home for six weeks during which 
time her general condition steadily improved. 
Upon second admission at the end of this time 
an extraperitoneal closure of the ileocolostomy 
was done. 

The pathologic report described an irregular, 
firm mass at the hepatic flexure of the colon 
which represented an intramural process ex- 
tending in to the mucous surface and out to the 
roughened and irregular area where it had been 
adherent to the surrounding tissues. Grossly, 
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the mucous membrane itself was normal, but on 
section there were demonstrated two small 
sinus tracts about 1 cm. in length leading from 
a small sac-like area near the peritoneal surface 
of the tumor to the mucous membrane. There 
was considerable chronic inflammatory reac- 
tion and fibrous tissue reaction about these two 
tracts and about the entire mass. Microscopic 
examination of the tissue showed exten- 
sive inflammatory granulation tissue through- 
out the mass with no evidence of neoplasm. 
The section showed non-specific inflammatory 
reaction with small areas of necrosis about 
which were polymorphonuclear cells. Many 
epithelioid cells and a number of giant cells 
were present. Acid-fast stains were made, 
but no tubercle bacilli were found. There were 
no features of the case, clinical or pathologic, 
to point to tuberculosis, and several patholo- 
gists concurred in the diagnosis of a non- 
specific granuloma. The probability is that an 
abscess formed within the mass and sponta- 
neously ruptured into the lumen of the bowel 
during the patient’s preoperative stay in the 
hospital. Since leaving the hospital, she has 
done well; and she is now, two years 
following operation, in perfect health, free of 
symptoms, and with normal gastrointestinal 
function. 


SUMMARY 


The frequent occurrence of non-specific 
granulomatous inflammatory lesions of the 
small intestine, particularly in the ileum, is 
being more widely recognized, and the 
characteristics of these lesions are becoming 
better known. However, there are rela- 
tively few reported cases of granulomata 
in the colon, which represent the same 
disease, and the same pathologic process, in 
this lower segment of the intestinal canal. 


A review of the literature is presented 
with reference to the cases on record, and 
the report of an additional case is added, in 
which the process was located at the 
hepatic flexure, and which was treated by a 
two-stage resection of the right colon, The 
pathologic findings are described. 

Non-specific granuloma of the colon can 
rarely be distinguished from carcinoma 
either prior to, or at, operation. The indica- 
tion, in either case, is for wide resection, 
and in the inflammatory lesions the end 
results are very satisfactory. 
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RECURRENT OR HABITUAL DISLOCATION OF THE 
INFERIOR RADIO-UULNAR ART!SULATION 
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the ulna may occur following any 

destructive lesion of the wrist joint, 
but is most frequently due to trauma. 
While it is usually a sequel of a fracture 
near the wrist joint,’ it may occur ante- 
riorly or posteriorly following acute trauma 
to the wrist, without preceding or Accom- 
panying fracture. This acute type may be 
reduced successfully,? but not infrequently 
recurrent or habitual luxations result. 

Chronic dislocation of the ulnar head, 
usually dorsal, may occur in Madelung’s 
deformity. Here the displacement is asso- 
ciated with anterior concavity of the radial 
shaft, but the main curvature is a medial 
one and there is associated shortening of 
the radius. 

As noted by Milch,* Courtin called atten- 
tion to a fact now recognized by most 
anatomists, that the important ligamen- 
tous structure in the inferior radio-ulnar 
articulation is the triangular ligament. 
This fibrocartilage is the real factor in 
preventing radio-ulnar separation, the an- 
terior and posterior radio-ulnar ligaments 
serving mainly to prevent excessive for- 
ward and backward displacement of the 
ulna. The posterior ligament becomes taut 
on pronation, the anterior with supination. 
These anatomic facts have been recently 
sustained by the observations of one of us 
(M. T. H.) on several anatomic specimens 
at the Daniel Baugh Institute of Anatomy 
(Jefferson Medical College) in Philadelphia. 

Anterior dislocation may occur without 
demonstrable fracture due to forcible 
hypersupination of the wrist, while the 
posterior type may follow vigorous hyper- 
pronation. In these instances, actual tear of 
the triangular fibrocartilage and abnormal 
laxity or tear of the radio-ulnar ligaments 
have been demonstrated. 


of the lower end of 


The dislocated ulnar head is prominent 
on the volar aspect, beneath the flexor 
tendons in the anterior type, and less com- 
monly on the dorsum in the posterior type. 
The wrist appears narrowed due to the 
approximation of the ulna to the midline of 
the wrist by the pronator quadratus. The 
patient complains of weakness of the wrist 
and a sense of insecurity in performing its 
movements, especially that of rotation, 
which is frequently limited, and there is a 
variable degree of pain. The dislocated 
ulna is easily reduced to its normal position, 
but reluxates due to insufficiency of the 
sigmoid cavity of the radius and inefficient 
ligamentous structures. 

Roentgenograms are essential to exclude 
concomitant fractures. In the uncom- 
plicated dislocation the x-ray findings are 
negative except for the luxated position of 
the ulnar head. 

Numerous procedures have been sug- 
gested for the correction of the uncom- 
plicated type of deformity. Where there is 
associated old or recent fracture, the correc- 
tion of the latter frequently serves to 
correct the dislocation as well. Procedures 
have been devised by Darrach,‘ Hoffa,’ 
von Mayer,’ Behrend,’ Cotton,! Monks 
and Goldthwait,'! Wilson and Cochrane,' 
Hoke, Mitchell? and Gibson.” It remained 
for Milch,* in 1926, to call attention to the 
fact that all previous efforts attempted to 
restore the extrinsic ligaments and not the 
action of the injured triangular cartilage. 
In principle, his advised operation consists 
in the creation of a fascial sling about the 
neck of the ulna, using transplanted fascia 
lata, which is attached to the radius by 
passing through anterior and posterior drill 
holes. In 1930, Lowman!! reported the 
successful application of this procedure, 
slightly modified, in a case of Madelung’s 
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deformity. The fascial sling method, with 
slight variations, has been employed by 
Bognar,'? Eliason,'* and Speed,'* and by 


Fic. 1. Construction of the fascial sling about the 
neck of the ulna in the posterior type of dis- 
location. This is reversed in the anterior variety 
to pull the ulnar head dorsalwards and into the 
radial sigmoid cavity. 

Following suture on the radial aspect, one free 
end of sufficient length is passed posteriorly and 
sutured to the ulna to reconstruct the posterior 
radio-ulnar ligament or anteriorly in the anterior 
type of dislocation. 

Hey-Groves," who uses the palmaris longus 
tendon rather than fascia lata. 

We are reporting two cases of habitual, 
uncomplicated, posterior dislocations of the 
ulnar head. Our technique has been that 
employed by Lowman. A 2 inch incision is 
made both on the ulnar and radial aspects 
above the wrist joint, exposing the lower 
end of the radius and ulna. A hole is drilled 
transversely across the lower end of the 
radius, 114 inches above its styloid process, 
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its ulnar end exiting anteriorly in repair of 
posterior displacement, and dorsalward in 
the repair of anterior luxation. A long strip 
of fascia lata, removed from the outer 
aspect of the thigh by an open exposure or 
with a fascial stripper, is looped about the 
neck of the ulna, 1 inch above its styloid 
process, and one end is passed through the 
drill-hole, while the other pierces the inter- 
osseous space, and passes volarly between 
the flexor tendons and the pronator quad- 
ratus, the free ends being sutured securely 
on the radial aspect with reduction main- 
tained. (Fig. 1.) 

Despite the excellent result in our first 
case, we deemed it advisable to follow the 
recommendations of Milch and Eliason, 
and reconstruct the posterior radio-ulnar 
ligament. Therefore in our second and more 
recent case the above procedure was again 
pursued, but the additional portion of one 
free end, following completion of the sling 
and its suture on the radial aspect, was run 
between the posterior surface of the radius 
and ulna and the extensor tendons and 
sutured to the ulnar periosteum just distal 
to the sling, with the wrist in pronation. 
Where the dislocation is anterior, the 
anterior radio-ulnar ligament should be 
similarly reconstructed with the wrist held 
in supination. We have found that the 
fascial strip, to allow the formation of a 
sling and the reconstruction of the radio- 
ulnar ligament, must be at least 10 inches 
in length. 

Chronic luxation due to shortening of 
the radius, as following malunited fracture 
or distal radial epiphyseal disturbances, is 
often corrected when the radial deformity 
is remedied. In our experience, and as 
advocated by Mosmontiel'® and others, a 
mild radius curvus in Madelung’s de- 
formity is easily corrected by the removal 
of a dorsal wedge from the lower end of the 
radius. Where there is radial shortening 
with radius curvus, secondary luxation of 
the ulna and radial deviation of the hand, 
the lower end of the ulna must also be re- 
sected subperiostealy (Darrach,* Dwight,” 
Gill’) to reproduce normal alignment of 
the radial and ulnar styloid processes. 
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CASE REPORTS 


Case 1. E. F., a female, age 23 years, sus- 
tained an injury to her right wrist by severely 
twisting it, in December 1929. Roentgenograms 
were negative for evidence of fracture at the 
time of the initial injury. From the time of her 
injury she had noted pain and disability of the 
right wrist, especially on rotatory movements. 

Examination revealed a dorsal displacement 
of the ulnar head with preter-natural mobility. 
Reduction could be easily effected but not 
maintained. There was active and passive 
restriction of pronation but not of supination. 
The extremes of all attempted movements were 
uncomfortable. 

X-ray studies on admission were negative for 
evidence of old or recent fracture and showed 
the dorsal displacement of the ulnar head. 

Operation was performed by the senior 
author on June 12, 1930, following the tech- 
nique of Lowman, elsewhere described. The 
wrist was immobilized in plaster bandage for 
four weeks. 

Follow-up Observation. Following guided 
physiotherapy and exercises, there was a rapid 
return of complete function and a complete 
restoration of the range of all motions of the 
operated wrist. She has been seen at intervals 
over the past seven years. There has been no 
recurrence of the preéxisting deformity and all 
the previous complaints have been overcome. 

Case. A. P., male, age 15 years, received 
a severe direct injury to the wrist in a fall, in 
November 1935. X-ray studies were negative 
for fracture but from the time of this injury 
the patient had noted increasing weakness, 
disability and deformity of the right wrist. 

Examination revealed almost complete dor- 
sal displacement with abnormal mobility of the 
ulnar head. Reduction was easily effected but 
luxation immediately recurred. There was 
active but not passive restriction of pronation 
and hyperextension at the wrist; all other 
motions were ncrmal. 

Operation was performed by the senior 
author on March 3, 1937, consisting of the 
fascioplasty as described by Lowman, and in 
addition, a reconstruction of the posterior radio- 
ulnar ligament as advised by Milch. A plaster 
of Paris bandage was applied for four weeks. 

Follow-up Observation. The wrist received 
active physiotherapy and exercises, and there 
was a speedy return of complete function. 
The discomfort, disability and deformity of 
the right wrist joint have been overcome. 
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SUMMARY 


We herein present two cases of posterior 
habitual dislocation of the ulnar head, 
post-traumatic and unassociated with frac- 
ture, treated successfully by the fascial 
sling method as advocated by Milch from 
his anatomic studies. 

This method, applied and reported by 
Lowman in 1930 in a case of Madelung’s 
deformity, was applied in the same year in 
our first case. From our experience and that 
of Klapp,'® and of Eliason in his case of 
the anterior type of dislocation, reported 
in 1932, we believe that the fascial sling 
method offers a most satisfactory means 


of correcting this disabling deformity. A 


restoration of normal function of the in- 
volved wrist joint may be anticipated. 
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ERTICAL fractures of the astrag- 
alus are not uncommon. They fre- 
quently follow falls in which the 

patient lands on the feet and, if the os 
calcis is not crushed, there is a tendency for 
the astragalus to show a vertical fracture 
which often involves the tibio-astragalar 
joint. 

However, fractures of the astragalus in 
the horizontal plane are probably very 
uncommon, for even textbooks on fractures 
do not mention the possibility of their 
existence. Therefore I feel that the follow- 
ing case report of horizontal fracture of the 
astragalus should be put on record. 


CASE REPORT 


H. A., 16, a healthy, well developed, athletic, 
white boy, while pole-vaulting December 16, 
1935, fell into a sand pit from a height of 
approximately ro feet. I saw him a few minutes 
after the accident, at which time he was unable 
to bear weight on the right foot. There was 
marked swelling over the distal end of the 
fibula and slight swelling across the anterior 
aspect of the ankle. This latter area was 
markedly tender. There was also slight tender- 
ness over the distal end of the fibula. Attempts 
to move the ankle in any direction caused 
severe pain. 

Immediate x-ray examination showed multi- 
ple fracture lines extending across the astragalus 
almost at right angles to its long axis. The 
fracture lines involved the anterior superior 
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articular surface. The position of the fragments 
was excellent. 

Because of the swelling of the ankle, the 
patient was put to bed with the foot elevated on 
two pillows and an ice bag was applied. No 
manipulation was necessary. The following day, 
after the swelling had somewhat receded, a 
plaster of Paris boot was applied from the toes 
to the knee with the foot at right angles to the 
leg. The boot was left on for three weeks. After 
removal of the boot, examination showed some 
swelling around the ankle and tenderness over 
the site of the fractures. Motions in the ankle 
were approximately 50 per cent normal. 

The patient was allowed to be up and about 
on crutches, but was advised against putting 
weight on the foot. Healing was rapid and 
satisfactory. Two months after the accident, 
the patient was walking without pain. Exami- 
nation at this time showed no swelling and 
practically no tenderness over the site of the 
fractures. Flexion and extension at the ankle 
were normal. Inversion of the foot was 75 per 
cent normal and eversion 25 per cent normal. 

Three months after the accident the patient 
had no complaints and the motions at the ankle 
joint were practically normal. 


SUMMARY 


A boy sustained transverse fractures 
of the astragalus while pole-vaulting. The 
ankle was immobilized in a plaster boot. 
The fractures healed kindly leaving no 
permanent defect. 
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HEN a cavity or a wound becomes 
W iniectea its sterilization is a prob- 

lem that has never been seriously 
considered from the angle of the bacteria. 
The enemy has a defensive mechanism. He 
has resources of self preservation. He 
possesses devices for self protection by 
various modes of concealment which chal- 
lenge even the power of the microscopic eye 
to reveal his hiding places. He delves into 
the depths of wounded tissue and hides in 
the gloomy recesses of dead and dying 
structures. The bacterium has a way of 
encasing himself in the fatty elements of 
tissues, thereby rendering futile the efforts 
of antiseptic solutions to bring him in 
contact with the so-called germicidal 
agents. 

If chemicals are added for solvent 
purposes, to be effectual they must be 
strong enough to destroy tissue. The chief 
infirmity of chemical antiseptics has been 
and always will be their lack of discrimina- 
tion between tissue cells and the invading 
organism. If they are used in sufficient 
strength to destroy the bacteria they will 
in like manner destroy tissue cells. All 
experiments to test the killing power of 
antiseptic solutions have been made with- 
out any regard to the defensive mechanism 
of the bacteria. The bacteria have always 
been killed while in captivity. They have 
been coralled in test tubes or Petri dishes 
and the antiseptic rated as to its killing 
power under these circumstances. 

The process is comparable to attacking a 
wild beast that is roped and tied in an iron- 
barred cage with no means of escape or 
defense—a different matter from engaging 
him in his native jungle and freed from all 
restraint. Germs do not march out upon a 
parade ground and invite themselves to 
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slaughter. When a wound is once infected 
the only germs that are killed by the 
modern antiseptic treatment are those that 
are caught on exposed surfaces. The effi- 
ciency of an irrigation depends more on 
hydraulic pressure than on any germicidal 
effect it may possess. The force of a stream 
will dislodge loose tissues and foreign 
bodies, and by their removal eliminate 
certain noxious substances that contribute 
to the unsanitary conditions that exist. 
The prevailing conception of the action of 
antiseptics may be compared to that of the 
farmer who painted his barn to get rid of 
the rats. For flat surfaces where the skin is 
unbroken, complete sterilization may be 
obtained, but under no other circum- 
stances. Broad granulating surfaces are 
amenable to antiseptic treatment, which is 
best applied in oily solutions, covered with 
cellophane to prevent the antiseptic from 
being soaked up in the gauze dressing and 
to prevent the meshes of the gauze from 
becoming imbedded in the granulations 
that cover the wound. Frequent and pain- 
ful dressings are thereby avoided and the 
patient’s comfort is greatly enhanced. 

But for lacerated and other wide infected 
wounds and cavities, this will not suffice, 
nor will it for sinuses that follow osteomye- 
litis and empyemata. The problem is not so 
simple. Something must be done to reach 
the bacterial haunts. All of us are familiar 
with pleural sinuses that have discharged 
for many years in spite of the most drastic 
operations, and the aggravating persistence 
of bone sinuses remaining after osteomye- 
litis and necessitating multiple and _ re- 
peated operations, often ending in the 
destruction of either life or limb. 

For a long time I have felt that if a 
means could be found by which a vaporized 
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antiseptic might be heated and forced into 
the remoteness of these cavities, one would 
derive the benefit of the combined virtues 
of heat and chemistry to combat the 
ravages of the infection: Heat we know 
to be the antiseptic par excellence. That is 
because it possesses the rare faculty of 
discrimination. Tissue is more resistant to 
heat than are bacteria. A temperature that 
will kill bacteria does not harm tissue. The 
chemical side would be provided in the 
form of a vapor or gas; and the combina- 
tion should be applied with enough pres- 
sure to penetrate into all the minutest 
recesses of the wound or cavity. 

To accomplish these objects, it was 
necessary to have an electric air pump, an 
electric heating coil and a chamber for the 
vaporizing antiseptic, and to connect 
them in sequence. The air is pumped 
through the coil where it is heated; from 
there into the antiseptic chamber where 
It vaporizes the chemical substance; and 
thence into the wound. For the antiseptic 
effect, we have used iodine crystals chiefly, 
but any vaporizing antiseptic that the 
operator may prefer will be adaptable. 
The vapor thus heated can be pumped into 
the most distant recesses of the wound. An 
exit should always be provided to avoid too 
much pressure. 

There are some precautions to be 
observed. First, one must avoid air embo- 
lism, which will result if the pressure is 
excessive. | have not yet determined the 
amount of pressure that one can use, but 
the sensations of the patient are a safe 
guide. Pain is a signal that the pressure is 
exceeding the bounds of safety. This can 
be guarded against by a counter-opening. 
This usually exists, as sinus already formed 
can be regulated by digital pressure. In the 
deep and extensive cavities like the pleura, 
catheters are inserted in the various open- 
ings to provide the requisite means of 
escape. Too much pressure will also disrupt 
the tissues, but patients will rarely endure 
enough to produce harm in that respect. 

The degree of heat is something which is 
astounding. The heat coil can be heated to 
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240°F. without raising the temperature of 
the air or vapor sufficiently to burn the 
tissues visibly. There must be a loss in 
temperature between the coil and the 
wound, but how much I have not been able 
to estimate. The systemic temperature 
rises to as high as 105°F. It always goes up 
some—most of time to 103°F., but comes 
down to normal in twenty-four hours. The 
rise in temperature is accompanied by 
sweats and a sensation of heat all over the 
body. The hot air vapor has a drying effect 
on the wound and causes the discharges to 
become completely desiccated after a few 
treatments. We have used the treatment 
for from ten to forty-five minutes, with 
various antiseptics and with no antiseptics 
at all, trusting to the heated air by itself. 

The list of chemicals employed includes 
merthiolate iodine, mercresin, and azo- 
chloramid, but my choice is crystals of 
iodine. When the chemical is used in solu- 
tion, the vapor is cooled by the evaporation 
of the solvent, and does not penetrate the 
tissues as completely as it would if heated 
to a higher degree. It is quite remarkable 
that the tissues will abstract and absorb 
heat from a vapor without becoming in the 
least disintegrated. It appears from clinical 
observation that cell regeneration is pro- 
moted, or at any rate stimulated, by the 
influence of heat. This is especially true of 
bone cells. I have excellent reasons for 
believing that osteogenesis is especially 
stimulated by the direct applications of 
heat. This is not at all strange, since heat 
in varying degrees is an essential element 
in all types of vital phenomena. The con- 
trary is also true: there could be no vital 
phenomena without heat. I am herewith 
adding some case reports to illustrate the 
results obtained. 


Case 1. S. C., female, age 32, married, 
had suffered since the age of 16 from osteo- 
myelitis in various parts of her body. Her right 
leg had been amputated in the upper third. 
After having been curetted a number of times, 
the stump still discharged several years after 
the amputation. She had suffered from osteo- 
myelitic foci in various parts of the body. 
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September 9, 1936, she was admitted to the 
hospital with an abscess on the left humerus 
in its upper third. The abscess was incised and 
curetted, packed with gauze and drained. The 
wound was irrigated with Dakin’s solution 
every day for a week. There was a large amount 
of purulent discharge. She left the hospital 
September 22, the wound still draining. She 
was admitted again Sept. 27, the arm still 
draining, painful and swollen. Her general con- 
dition was poor and weak, her appetite poor; 
she refused food. 

The hot iodine vapor treatments were given 
daily from September 28 to October 10. She 
was discharged on October 10, with the sinus 
closed. It has remained closed up to the present 
time (June 1, 1937). 

Case u. W. K., age 38, a coal miner by 
occupation, was admitted March 27, 1936 be- 
cause of non-union of the right femur and of 
the left tibia. He had been injured in an auto- 
mobile accident fourteen weeks previously, was 


' in a plaster cast for ten weeks before coming 


to St. Anthony’s Hospital and had a Lane 
plate on the tibia. The fragments of the femur 
were neither in alignment nor approximation. 
A bone key was inserted in the femur on March 
30, 1936. At the operation, a small drainage 
tube was sutured in the wound. Hot iodine 
vapor was blown into the wound at two day 
intervals over a period of two weeks. Very 
heavy callus began to form at the site of frac- 
ture, upon his discharge, June 6, 1936, bony 
union was complete. 

Case 11. Mrs. M. L. was admitted to 
St. Anthony’s Hospital June 23, 1936. She had 
an old pulmonary abscess of the right side 
which was discharging pus through a sinus 
between the sixth and seventh ribs. The open- 
ing was in the mid-axillary line. 

The onset of the illness had occurred four 
years before, when the patient was acutely ill 
with a lung abscess verified by x-ray. She had 
eight hospital aspirations and a rib resection 
with surgical drainage. The side was closed for 
six months and then reopened; the drainage 
tube was reinserted and drainage reéstablished. 
The patient improved somewhat, but drainage 
continued. There was always some elevation 
of temperature which would be higher when 
the drainage was closed. After admission to 
hospital the hot vapor treatment was given, 
using mercresin as a chemical antiseptic. Dur- 
ing the course of treatment, she was attacked 
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by syncope and sudden blindness. This was only 
temporary and cleared up in a few moments, 
but caused everyone concerned much distress. 
The cause was not positively determined, but 
was thought to be air embolism. 

She left the hospital July 3, 1936 after a stay 
of ten days, during which time she received 
seven treatments of from ten to thirty minutes 
each. Her side remained closed for three 
months, then reopened and discharged for a 
few days, and finally closed. It has remained 
closed to date (June 1, 1937). She has gained in 
weight, health, and strength, and resumed her 
work, 

Case tv. Mr. P. T., age 24, a bus driver 
(Dr. Willmoth’s patient), was admitted to 
St. Anthony’s Hospital January 4, 1936 with 
an unresolved pneumonia. He had been taken 
sick December 20, 1935, and was sent to the 
hospital because the doctor thought he had 
fluid in his chest. He was aspirated and dis- 
charged on February 8, 1936, but was read- 
mitted on April 20. An opening was made 
between the fifth and sixth rib in the axillary 
line; a trochar was introduced, a large quantity 
of thick heavy pus evacuated, and a rubber 
tube inserted for drainage. 

On May 8, the hot iodine vapor was com- 
menced, the vapor going through the bronchus 
and escaping through the mouth. This was 
kept up daily for one week. The sinus promptly 
closed and the patient left the hospital June 11, 
well. He resumed his occupation of driving a 
school bus and has remained well ever since. 

Casev. C.E. W., (Dr. Willmoth’s patient) 
was admitted first in February 1935 for 
empyema in the right side. A rib resection and 
drainage were done. He left the hospital three 
weeks later with four discharging sinuses, two 
behind and two in front. He returned May 16, 
1936, with all four sinuses discharging large 
quantities of pus. He stayed in the hospital 
until June 21, 1936, during which time he had 
nine treatments with heated iodine vapor, 
resulting in closure of three of the sinuses. He 
refused further treatment. Immediately fol- 
lowing his treatment, his temperature went to 
105°F., but this subsided in twenty-four hours, 
accompanied by heavy sweats. When he left 
the hospital, despite the fact that he still had 
one sinus open, he had gained both in weight 
and strength. 

Case vi. Mr. W. A., a farmer, aged 34 
(treated by Dr. Hall) was admitted to St. Mary 
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and Elizabeth Hospital, March 21, 1936, with 
the complaint of a discharging sinus in the left 
chest wall. He was rather poorly nourished and 
looked acutely ill. His temperature was 102.6 
in the afternoon, 99 in the morning. The pulse 
rate was 120. Some two years before he had 
been stabbed in the left chest, thereafter de- 
veloping an infection in the left pleural cavity. 
It was treated for six or eight weeks with no 
improvement. He was operated on twice subse- 
quently, but each time there had been a 
recurrence of drainage from the sinus in the 
left thoracic wall. In the last month the drain- 
age had become more profuse and dyspnea had 
been marked. 

The chest presented four scars on the left 
lateral region in the axillary and midclavicular 
line. In one of these scars there was a sinus 
with purulent drainage. The percussion note 
in this area was flat, extending from the fifth 
to the ninth rib and from the nipple line 
posterior to the midscapular line. No breath 
sounds were audible in this area. The heart was 
displaced to the right on percussion. A flat x-ray 
plate of the chest showed the heart and medi- 
astinum displaced to the right. The left lung 
showed incomplete pneumothorax with wide 
separation of the visceral and parietal pleura, 
a defect probably due to a former operation on 
the eighth and ninth left ribs. 

The diagnosis made was one of walled off 
abscess between the visceral and parietal 
pleura. On March 24, 1936, under gas oxygen 
anesthesia, the eighth and ninth ribs were 
resected for 4 inches in the midaxillary line; the 
left pleura was incised, and one pint of pus was 
evacuated. Two soft rubber drainage tubes 
were inserted and anchored. 

Twenty-four hours postoperatively a con- 
nection was made between one of the drainage 
tubes and the apparatus devised by the author 


for the diffusing of superheated air and vaporiz- 
ing of medicated solution into suppurative 
cavities. In this case iodine was vaporized by 
the superheated air. The patient’s temperature 
rose within thirty minutes from 100 to 103 
degrees, but this subsided in a few hours. This 
treatment was carried out on three different 
occasions. There was very slight drainage from 
the tubes on April 7, or twelve days post- 
operatively (ten days after the first treatment 
by the Hendon method). No organisms could 
be found on microscopic examination. The 
drainage tubes were removed the following day. 

The drainage tract was completely healed 
within four weeks of operation and treatment, 
and has since remained healed. The patient has 
gained some 20 pounds in weight and is now 
engaged in the usual work of a farmer (April 24, 


1937). 
SUMMARY 


1. A preliminary report is herewith 
presented of what may be a new way of 
solving some of our antiseptic problems 
after the tissues have become infected. 

2. It contemplates the discriminating 
faculty of heat, the germicidal action of 
chemicals and the superior penetrating 
power of a vapor under pressure. 

3. The units employed are an electric 
air pump, a heating coil, and a vaporizing 
chamber which consists of insulated glass 
tubing twisted into a coil shape. These 
units are connected in sequence with a 
rubber tube in the depths of the wound. 

4. Ample provision is made for the 
escape of vapor after it has permeated the 
remoteness of the cavities. 

5. Five case reports are appended illus- 
trating its action. 
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NEW INSTRUMENTS 


ROTARY THOMAS SPLINT FOR FRACTURES OF THE 


UPPER EXTREMITY SUSPENDED FROM A BALKAN 
FRAME ON MOVING PARTS 


HIS type of splint is so constructed 
that traction can be had for simple 

or compound fractures of the upper 
extremity, especially where fractures of the 
arm and forearm exist at the same time. 
The advantages of the rotary splint and its 
attachments are that the patient can be 
placed in a sitting position in the bed (right 
angle) and if any catastrophe should make 
it necessary that the patient be placed on 
his back, the splint can be rotated without 
removal and with very little disturbance to 
the patient. The same can be done in com- 
ing from a decubitus to a sitting position. 
The splint is suspended on moving parts 
(sleeve action) from a Balkan frame. Trac- 
tion can be had on the arm and forearm 
separately. The forearm can be put at any 
desired angle, from a right angle with the 
arm, and traction made. Motion can be 
had at the shoulder joint when traction is 
made on the arm. 

The standard Thomas splint has a ring 
which is cushioned and two parallel rods or 
bars extending outward ending in a “U.” 
The proximal ends attached to the ring are 
fixed. 

The ring portion of the rotary splint 
herein described is modified in an oval-like 
manner. (Fig. 1A.) The vertical inside 
diameter is 11 inches top to bottom, and 
the transverse inside diameter is 614 inches 
side to side at the midpoint. With: this 
modification it does not make pressure in 
the axillary space but sits firmly up against 
the side of the chest wall which makes a 
firmer balance. No damage can be done to 
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the brachial plexus. The oval-like portion 
is made of tubing one-sixteenth of an inch 
in thickness; it is five-eighths of an inch in 
diameter and has a slot one-quarter of an 
inch in width running the circumference of 
the oval. (Fig. 1a.) At the lower part of 
the slot is a circular opening. The two 
parallel rods or bars (Fig. 1LL) that extend 
outward from the oval portion are hooked 
to two attachments which fit in the slot, 
thus allowing the rods or bars to have a 
hinge-like motion. These two attachments 
(Figs. 1c and 2), cross section, consist of a 
ball which has a stem extending from it, 
the stem terminating in a ring one-half an 
inch in diameter. The stem portion is 
threaded and over the threaded part before 
the stem terminates in a ring, are placed a 
curved washer and wing nut. The length of 
these attachments are 214 inches in length 
over all. At the lower part of the oval the 
ball part of the attachments is passed into 
the ring-like opening of the slot. The ball 
part can be rotated in the oval and placed 
in any position. The stem part, which is 
attached to the ball, extends outward from 
the slot. When the attachments are parallel, 
and where wanted, the thumb screw is 
turned down tightly, bringing the ball part 
with the stem firm in the slot which fixes 
them (Fig. 2), cross section. 

At each end of the proximal portion of 
the extending rods (Fig. 1LL) they termi- 
nate in a ring one-half an inch in diameter. 
Each ring at the proximal end of the 
extending rods now hooks into the ring 
portion of the attachments that are in the 
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slot. (Fig. 1c.) This allows the hinge-like 
motion. The extending rods are in two 


sections and telescoped into tubing. (Fig. 


Fig. / Fie.2 


Hayes—Rotary Thomas Splint 


JuLy, 1938 


sections, one section being longitudinal and 
the other vertical and having a channel 
running through them. Each fixture is 


Fics. 1 AND 2. 


1p.) This is done so that the rods can be 
made longer or shorter. They are held in 
place by small set screws. 

The oval-like portion of the splint is 
covered with rubber tubing. A piece is cut 
out of the tubing to correspond with the 
slot. 

For traction on the forearm, which is 
placed at a right angle, the vertical portion 
of the splint is as follows: 

Two small fixtures (Fig. 1F) are made in 
the form of a cross with a channel running 
through them, one longitudinal and the 
other vertical. Two additional fixtures 
(Fig. 1£) that work on a swivel are in two 


threaded down to the channel and a thumb 
screw goes into it. 

The extending longitudinal rods from 
the oval—distal part—are taken out of the 
telescoping tubing. (Fig. 1p.) The fixtures 
(Figs. 1£ and F) are placed on the distal 
part of the longitudinal rods through their 
longitudinal channels and screwed down 
with a thumb screw (Fig. 1F) which is 
placed on first. The longitudinal rods are 
now placed back into the telescoping tub- 
ing. The advantage of the telescoping ar- 
rangements are that the fixtures can be 
taken off and the splint can be made longer 
or shorter. 
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The vertical portion of the splint upon 
which traction is made on the forearm is 
U-shaped (Fig. 1KK) and at the top there is 
a turn screw on a stem. The dependent end 
of the stem ends in a hook. The hook is 
divided into four parts at go degrees each. 
From one of the hooks is placed a handle 
(Fig. 15) to which the hand is flexed over. 

Two small fixtures, each one having two 
vertical channels which are parallel to each 
other (Fig. 1G) are placed on the legs shown 
in Figure 1KK. The legs of the “U” of the 
vertical section (Fig. 1KK) are now passed 
into the channels of the vertical part of the 
swivel (Fig. 1£) which are on the distal 
portion of the longitudinal rods. The legs of 
the ““U” can be raised or lowered by sliding 
them up or down. They are held in place 
by thumb screws. 

To the vertical traction part for the fore- 
arm (Fig. IKK) Is attached a U-shaped 
frame with a ring at its top (Fig. 1H), the 
legs of which pass into the channels illus- 
trated as Figure 1G. These are held in place 
by thumb screws. 

The splint is suspended from the Balkan 
frame by the ring. (Fig. 1H.) 

The oval portion is held against the chest 
wall by a strap or rope. Each end is at- 
tached to a mechanical fixture. (Fig. 1B.) 
This fixture is similar to the one shown as 
Figure 1c and Figure 2 on cross section. 
They fit into the channel of the oval (Fig. 
1A) and can be rotated. The strap or rope 
attached around the chest is fastened to a 
lead which is tied to the opposite side of the 
bed. Traction is made on the humerus by 
the use of a Steinmann pin or its modifica- 
tion, or by the Buck method. The traction 
on the forearm is made by turning the 
screw on the stem. On the distal end of the 
stem is a hook in four directions, a handle 
being attached to one of the hooks and the 
hand flexed over the handle and fixed. The 
Balkan frame is made of ordinary tubing. 
The cross bars running longitudinal and 
transverse on the Balkan frame are sleeved, 
which allows the bars to be easily adjusted. 
Traction and suspension are obtained by 
pulleys and weights. 
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The forearm is at a right angle with the 
arm. The forearm can be placed in supina- 
tion, pronation or any point midway 
between these. This is obtained by placing 
the handle on one of the hooks that will 
give one of these positions. If it is desired 
to have a more marked flexion or less 
flexion than a right angle, this can be done 
by moving the swivel attachment (Fig. 1£) 
as shown by the lines on each side of the 
vertical part of the splint. When any 
change is made from a right angle, the 
U-shaped frame (Fig. 1H) is removed from 
the vertical part of the splint. (Fig. 1x.) 
It is now attached by passing its legs into 
the vertical part of the channels (Fig. 1F) 
which are on the longitudinal rods and held 
fast with thumb screws. Suspension is now 
made from the altered position. 

The framework and rods of the splint 
are made of one-quarter inch steel rods 
which are not flexible. The splint can be 
used right or left. 

Moving the patient from a sitting position 
to a supine, or vice versa is accomplished 
by the moving parts on the Balkan frame. 
The rotary Thomas splint is suspended 
from a cross bar, the cross bar being 
attached to the Balkan frame on moving 
parts. The cross bar can be moved back- 
ward or forward. In coming from a sitting 
to a supine position, the cross bar is 
moved backward and the longitudinal 
rods that are attached to the ball arrange- 
ment—which fit into the slot of the oval— 
can be rotated (the ball to which the 
longitudinal rods are attached to rotate in 
the slot of the oval). Rotation is also possi- 
ble for the attachments to which is held the 
strap that goes around the chest wall. 
The order is reversed when coming from a 
supine to a sitting position. The lead 
attached to the strap that goes around the 
chest wall which holds the oval against it, 
is fixed to a rod which runs along the 
opposite side of the bed. This rod is 
attached to the Balkan frame. The rod, 
which is of ordinary tubing, is raised or 
lowered as the patient is brought up or 
down. 
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A full description of the mechanics of the 
splint has been given. It is not complicated. 
The splint is so adjusted and so easily 
managed that everything mentioned is 
accomplished. 

A similar splint was hastily made for a 
patient with an injury of the left upper 
extremity: a compound fracture of both 
bones of the forearm at its mid third with 
the proximal fragments projecting out of 
the wounds. There had been a simple frac- 
ture of the humerus at its lower third. The 
axillary space was torn open with loss of 
some of the soft parts; a large laceration 
extended from this point down the lateral 
portion of the chest wall and another 


laceration from the axilla extending over 
the inner surface of the biceps muscle to 
the mid third of the arm. In addition to all 
this, the great pectoral muscle was torn 
entirely away from its attachment to the 
humerus. 

The patient made an uneventful re- 
covery. The loss of function was not over 
15 per cent. He could raise the arm above 
the head and had full function at the 
shoulder joint. The 15 per cent loss of func- 
tion was in pronation and supination. 

The splint herein described is an im- 
provement over the one that was used on 
the case mentioned. 


A ROUTINE which by its enforcement causes a patient constant worry 
and irritation, is of very doubtful therapeutic value; either the patient 
should be brought to a frame of mind whereby he follows the routine 
voluntarily and contentedly, or the routine should be changed. 

From—“ Disease and the Man” by Roger F. Lapham (Oxford). 
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A HEMOSTATIC CATHETER* 
MODIFICATION OF FOLEY CATHETER 
Rospert SEVERANCE, M.D. 


NEW YORK CITY 


never been sure that compression is_ distended and then it is brought snugly 
always made over the bleeding area. down against the sphincter. Next, the sec- 


30 cc water 


I: placing a hemostatic catheter, I have passing the catheter, the one near the tip is 


Fic. 1. Modification of the Foley hemostatic bag. 


The catheter illustrated in Figure 1 has_ ond bag is distended, making compression 
proved very satisfactory in overcoming over the prostatic area. The sphincter, being 
this. There are two compression bags. After between the two bags, holds them in place. 


* Presented before the Section of Genitourinary Surgery, New York Academy of Medicine, May 19, 1937. 
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A SIMPLIFIED SCALP DRESSING 


WiuiaM Z. FRADKIN, 


M.D. 


BROOKLYN, NEW YORK 


narily treated by asepsis, suturing of 
wound edges, and placing a large, 


S aa, wounds or lacerations are ordi- 


require sutures or cumbersome dressings. 
The lacerated wound is cleaned aseptically, 
its marginal hairs cut or shaved, and a 


Fic. 1. Gauze pad held in place by tied locks of hair. 


crude bandage around the head. The 
sutures have the disadvantage of being 
painful, as well as inviting infection. The 
large bandage is disliked by both patient 
and physician. A collodion dressing is 
sometimes used, but its difficult applica- 
tion and even more difficult removal throw 
it into disfavor. 

During the past several years, I have 
used a simple method which does not 


gauze pad applied. (Fig. 1.) Locks of hair 
are then gathered on either side of the 
dressing, and each tied firmly with strong 
black silk. The ends of the threads are then 
tied across the gauze pad, thus approxi- 
mating the wound edges and at the same 
time holding the pad in place. This dressing 
can be used just as successfully after 
any minor surgical procedure on the 
scalp. 
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BOOKSHELF BROWSING 


A SKETCH OF THE EVOLUTION OF AMERICAN 
ORTHOPEDIC SURGERY * 


S suggested in my former paper,* the 
evolution of American orthopedic 
surgery began with its definition by 

Mott in 1841, as the combination of opera- 

tive and mechanical surgery. At this time, 

Orthopedy, the mechanical treatment of 

deformity, was an established practice, and 

its position was threatened by Mott’s 
propaganda. The combination of mechani- 
cal with operative treatment in proper 
proportion for amalgamation, was there- 
fore accomplished only after a_ bitter 
controversy that lasted throughout the 
century. This supplementary paper is 
concerned with the immediate successors of 
the pioneers, who carried on the contest to 
its definite conclusion, and thus “in- 
augurated the new era in the healing art” 
as predicted by Mott. The members of this 
group, like the first, were four in number, 

namely; Adoniram B. Judson, Newton M. 

Shaffer, Virgil P. Gibney, and Abel M. 

Phelps. 


JUDSON 


Although Judson had served as a naval 
surgeon throughout the Civil War, in 
private practice he was a conservative 


WHITMAN, M.D., F.A.C.S. 


NEW YORK CITY 


orthopedist, excluding even subcutaneous 
tenotomy from his repertory. He was an 
expert handicraftsman, who constructed 
his own appliances and delighted in devis- 
ing and distributing ingenious models to 
illustrate the mechanism of deformity. 

One of his more important papers was on 
hip disease, with illustrations of patients 
presenting multiple scars of closed sinuses 
and demonstrating the advantages of the 
conservative treatment of abscesses. 

In 1905, he published a book on growth 
and deformity, in the introduction of which 
he quotes with approval the aphorism that 
what is new is not true and what is true is 
not new. He suggests, however, that 
“certain of the subjects treated, although 
not entirely novel in themselves, are pre- 
sented in a new light.” Thus he cited, “‘the 
application of the weight of the body, for 
the reduction of club foot; the use of the 
equine posture of the foot to increase the 
length of a shortened limb; the adoption of 
symmetrical movements and _ correct 
rhythm for removing deformity and exclud- 
ing lameness; and the manner in which mis- 
leading tumors are produced, by the rota- 
tion of lateral curvature.” 


* Supplement to “Sketch of the Evolution of American Orthopedic Surgery” by Dr. Whitman. Am. J. Surg., 36: 
553 (May) 1937. 
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Judson was evidently more interested in 
adapting a patient to his disability than in 
attempts to remove its cause. This point 
of view is clearly present in his treatment of 
flat-foot, the most common of the func- 
tional disabilities and the one most amen- 
able to rational treatment. ‘‘It is evident,” 
says he, “‘that only a consummate adapta- 
tion of mechanics has enabled this dis- 
credited member to perform its superlative 
function. One should therefore undertake 
its reconstruction only after a good deal of 
hesitation.”” He advised, “the removal of 
the heel of the shoe and leaning backwards 
in standing and walking,” and concluded 
“that by timely rest and minor devices, 
commonplace but effective, comfort and 
ability in walking may be assured.” 

Judson appears to have been quite con- 
tent with the limited scope of his practice 
and, other than by his example, he took no 
part in the controversy of the period. He 
was generally respected and was elected 
the fifth president of the Orthopedic 
Association, one of the last representatives 
of the old order. 


SHAFFER 


Shaffer, as contrasted with Judson, was 
a militant exponent of progressive ortho- 
pedy. In his adolescent years he assisted 
Knight in his primitive hospital and 
remained with him until his graduation in 
medicine. Eventually the association was 
broken because Knight rejected Davis’ 
constant elastic traction which in Shaffer’s 
opinion had “‘revolutionized the treatment 
of bone and joint disease.” He then joined 
Taylor at the Orthopedic Dispensary, and 
within a few years succeeded him as 
surgeon in charge. 

Shaffer went far beyond his teachers in 
devising complicated appliances which 
might exert effectively the pressure and 
leverage required to reduce resistant de- 
formity. As Davis “could wish for another 
lifetime than that allotted to man to 
explore the field open to elastic traction,” 
so Shaffer felt “that a rich reward awaited 
those who would steadfastly devote them- 
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selves to the comparatively unknown and 
neglected branch of mechanotherapy.” 
This devotion he exemplified in his own 
practice and enforced on his subordinates. 
He was an energetic advocate for the 
recognition of orthopedic surgery, as he 
interpreted it, as a self-contained specialty, 

The American Orthopedic Association 
was organized in his office. He secured its 
admission to membership in the Congress 
of American Physicians and Surgeons and 
served as its president at the first meeting 
of that body in 1888. In 1890 he succeeded 
in establishing an orthopedic section at the 
International Congress in Vienna. At this 
meeting, he defined the scope of his spe- 
cialty as limited to the class of chronic or 
progressive deformities, for the proper 
treatment of which, special forms of 
apparatus or special mechanical dressings 
were required. In such cases operative 
intervention might be employed, as a 
subsidiary measure. This was evidently 
intended as a liberal gesture, since it was 
well known that surgery played no part in 
his own practice nor in the hospital service 
that he controlled. 

Thus it will appear that Shaffer took 
Mott’s title, with no intention of fulfilling 
its requirements. Indeed, from his stand- 
point, these requirements were impractica- 
ble, for one with surgery at command 
must lack that steadfast devotion required 
for success in mechanotherapy. Further- 
more, Shaffer was opposed to forms of 
mechanical treatment other than those 
devised by Davis and Taylor and devel- 
oped by himself. 

His convictions compelled him to use his 
influence to remove a colleague from his 
position at St. Luke’s Hospital because in a 
ward established by Taylor, he had 
introduced a Thomas brace to demonstrate 
the American treatment of hip disease. 
This arbitrary action put an end to 
Shaffer’s ascendency, for it brought to a 
head all the latent opposition to his 
personality and propaganda. He was dis- 
placed as the delegate of the Association to 
the Congress of Physicians and Surgeons. 
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In 1898 he lost control of the orthopedic 
hospital which he had retained for a quarter 
of a century. With unabated energy he 
succeeded in establishing a state hospital 
for cripples which eventually, like those 
founded by his teachers, fell into alien 
hands. 

In 1912, on the opening of the new 
Hospital for the Ruptured and Crippled, 
Shaffer spoke of his intimate association 
with its founder, whose services were not 
appreciated in his own time because he had 
failed to keep pace with his contemporaries. 
Yet on this occasion Shaffer must have 
realized that he in turn had been left 
behind by the march of progress. 


GIBNEY 


The names of Gibney and Shaffer are 
closely linked. They were born and died 
within a few years of one another and were 
rivals in practice for many years. Like 
Shaffer, Gibney was introduced to “‘sur- 
gico-mechanics”’ at an early age, for imme- 
diately on graduation in medicine, he 
joined Knight and remained as resident 
assistant at the Hospital for the Ruptured 
and Crippled for thirteen years. He then 
retired to private practice and three years 
later, on Knight’s death, succeeded him as 
Surgeon-in-Chief. 

Shaffer’s training, which made a lasting 
impression on him, seems to have had the 
opposite effect on Gibney. Once free of 
restraint, he joined the progressive party. 
He was associated with Shaffer in the 
organization of the Orthopedic Association, 
a heterogeneous collection of practitioners 
of which only a small proportion could 
qualify as orthopedic surgeons from a 
present-day standpoint. Shaffer, as the 
leader of the majority, in attempting to 
mould the development of the specialty in 
accord with his own conception, exercised 
a rigid control of his subordinates. Papers 
by the assistant staff had to be submitted 
to him and his approval had to appear in 
the text on publication, to assure their 
orthodoxy. Gibney, by contrast, free from 
hampering convictions, was quite content 
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to follow the middle of the road of progress 
as a friendly guide of the rank and file of 
his party. 

At the Hospital for the Ruptured and 
Crippled, Gibney encouraged enterprise in 
his assistants and provided the opportunity 
for its demonstration. In 1920, while still 
in active practice, he celebrated what he 
called the golden anniversary of his con- 
nection with the hospital. When he had 
taken charge it was practically a home for 
crippled children. Fifty years later it had 
become a modern hospital without restric- 
tion as to age or sex, exemplifying in its 
service the most liberal interpretation of 
the scope of modern orthopedic surgery. 
One may conclude, therefore, that if 
Knight’s greatest service was in establish- 
ing the hospital, Gibney’s most important 
contribution was in so reconstructing it as 
to leave little trace of the principles and 
practice of its founder. 


PHELPS 


Phelps was a country surgeon who, after 
reporting thirty cases of Phelps’ operation 
for clubfoot, gave up his practice inorder 
to study surgery and pathology in Europe. 
On his return he came to New York, where 
his progress was rapid. He succeeded 
Shaffer as a professor at the University 
Medical School. He also was elected 
Professor of Orthopedic Surgery at the 
Post-Graduate School and at the Uni- 
versity of Vermont, where later he was 
transferred to the chair of general surgery. 

He prided himself on his rapidity as an 
operator and reported a long series of 
excisions of the knee, in which the opera- 
tions were completed in an average time of 
fifteen minutes. He seems to have had a 
flair for publicity: he gained newspaper 
notoriety by binding a dog and boy 
together in order to transplant a section of 
bone from the animal’s leg while still 
retaining its blood supply, to fill the gap 
between the fragments of an ununited 
fracture. 

The operation to which his name was 
attached was the immediate correction of 
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clubfoot, by splitting it practically in half 
by an incision on the concave side. The 
forefoot was then forced outward and 
upward, leaving the gap to fill by granula- 
tion. Thus the salient deformity was 
corrected. In 1901 he published a review of 
1,650 of these operations, which would 
indicate that in his hands it was a routine 
procedure. Yet at the present time it has 
been practically discarded. 

Phelps was elected the eighth president 
of the Orthopedic Association, as a repre- 
sentative of the surgical group. Like Sayre, 
whom he seemed to have emulated, he was 
aggressive and outspoken in his criticism 
of others, and, influenced by a natural 
enthusiasm, he was, according to his 
critics, inclined to make questionable 
statements in support of his propositions. 

The period of his activities was short, 
since he died in 1902, but during this 
critical period, he served a useful purpose 
in upholding, in opposition to Shaffer, the 
proposition that orthopedic surgery was a 
branch of surgery in which mechanics 
played an important, although subsidiary, 
part. 


CONCLUSION 


It may be noted that no attempt has 
been made to appraise the relative value of 
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individual contributions to the structure of 
the specialty. In this regard the pioneers 
had the advantage that their achievements 
were contrasted with neglect, and that they 
were not subjected to critical analysis. 

With the passing years Knight’s tonic 
remedies, which were so effective in treat- 
ment, have been forgotten. Davis’ appli- 
ances for constant elastic traction are to be 
found only in collections of surgical 
antiquities. Sayre’s subperiosteal resection 
of the hip which, from the space that it 
occupied in his book, may be regarded as 
his most notable contribution to the treat- 
ment of tuberculous disease, was aban- 
doned in his own lifetime. 

In fact, the most tangible remainders of 
the period are the plaster jacket and the 
spinal brace. 

The contributions of the second group 
have been so absorbed in the routine of 
practice that they could be identified only 
by a study of the literature of the period. 
One may conclude that their chief service 
was to bring to an end the factional contest 
and thus to establish orthopedic surgery as 
defined by Mott. And since this time the 
contributions of orthopedic surgery to the 
“healing art” have far exceeded the utmost 
range of his prophetic vision. 
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GENITAL ABNORMALITIES, HERMAPHRO- 
DITISM AND RELATED ADRENAL DISEASES. 
By Hugh Hampton Young, M.p. With 
drawings by William P. Didusch. Balti- 
more, 1937. Williams & Wilkins. 


Dr. Young has written a much needed book, 
covering the many aspects of genital abnor- 
malities. And from training, experience and 
reputation he was the right man to undertake 
this work. 

By and large little has been known concern- 
ing these patients of dubious sex. The average 
physician knows these types exist but exhibits 
genuine surprise when told that it may be 
impossible to determine the sex of a child, and 
that the diagnosis must often be made only 
after a laparotomy. These are the unfortunate 
people to whom “biologists have given the 
unromantic title of intersex.’”” The author 
says regarding them, ‘The problem of [their] 
multiplex character has been the subject of 
wide research, and only during the last few 
years has the development of embryology, 
biology, endocrinology been such that we are 
beginning to get somewhere near the explana- 
tion of the marvels of anatomic abnormality 
that may be portrayed by these amazing 
individuals . . . In the preparation of this 
volume, which at first was intended to be 
merely a presentation of remarkable genital 
abnormalities . . . as we delved deeper and 
deeper into the subject, the scope grew and 
grew, owing to unexpected and often hitherto 
undescribed conditions . . . which were inti- 
mately associated with the clinical problems 
presented.” 

Twenty-two chapters comprise the book. 
The author presents fifty-five cases, and 
although these are presented briefly, the re- 
ports include details concerning the laboratory 
work-up and the various surgical procedures 
resorted to. 

We feel that physicians, general practi- 
tioners and specialists alike, should be familiar 
with Dr. Young’s work, because at the most 
unexpected times one of these individuals may 
present him or herself for advice. The average 
physician, knowing little or nothing about the 
subject, may give advice that will wreck the 
life of the patient. For example, we know of 
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an individual who began life as a boy, became 
known as a girl when two years old, and 
then was brought up as a boy until the age of 
fourteen. Then, after medical consultation, 
this adolescent became a girl again. When she 
was twenty-two, a man wanted to marry her, 
but inasmuch as she had no vagina, but did 
have an enlarged penis-like clitoris, two 
physicians advised against matrimony. Yet 
she menstruated through a small opening in 
the perineum. Finally, she was sent to a 
physician who operated on her, merely opening 
fused labia, behind which was a normal vagina. 
She is now happily married. Such an incident 
makes us think that there may be hundreds 
of these individuals living today who have 
been told that “‘nothing can be done,” but 
for whom something could be done, if only 
physicians knew the subject. 

The illustrations, both Mr. Didusch’s draw- 
ings and the photographs, are far above the 
average. A bibliography follows the text, and 
there is an ample index. 

An excellent, sound work, that should appeal 
to physicians and enjoy a wide distribution! 


THIRTEEN HorIZONTAL SECTIONS OF 
THE THoRAx. By A. Hovelacque, O. 
Monod and H. Evrard. Paris, 1938. 


Librairie Maloine. 


This is an unusual atlas of plates illustrating 
horizontal sections of the thorax of a man 
thirty-two years of age. The body was free 
from disease, since death had resulted from an 
accident. Frozen sections were made after 
fixation by formalin, the frozen body being 
sectioned by a band saw. The drawings them- 
selves are life size and have been made by 
tracing. All structures are labeled in trans- 
parent outlines placed over the plates. The 
work has been well and carefully done; several 
years were devoted to assuring the accuracy 
of identification of each structure. 

The volume comes from a laboratory of high 
standards and reputation, and the identifica- 
tions are doubtless reliable. Although the great 
variability of the position of viscera necessarily 
limits the value of any one series of cross 
sections, the authors state that “‘The organs 
appear as in the majority of subjects.” 
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The drawings are very well executed. How- 
ever, some may find that the photographic 
method of reproduction (such as that used 
in the Eycleshymer Atlas of Cross-Sections) 
provides a more natural appearance than the 
method used in Hovelacque’s Atlas. Similarly, 
the leaders used for labeling in the Eycleshymer 
work are often more time saving than the 
transparent outlines which Hovelacque has 
employed. 

On the whole, the volume in purpose and 
execution satisfies the requirements of anato- 
mist and surgeon in the consideration of 
thoracic cross sections. 


A Metuop oF ANaTomy. DESCRIPTIVE 
AND Depuctive. By J. C. Boileau Grant, 
M.C., M.B., CH.B., F.R.C.S. (Edin.). Balti- 
more, 1937. William Wood & Co. Price 
$6.00. 


To most medical students anatomy is a dry 
subject; most of them heave a sigh of relief when 
the final examinations are over and passed. Well 
do we remember our student days and the hours 
we spent in tasks of pure memory. After going 
carefully through Professor Grant’s book, we 
wished it had been published thirty-five years 
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ago. For, instead of being dry, dull and tiresome 
reading, it is absorbing and interesting. Perhaps 
after more than three decades our viewpoint 
has changed, and today anatomy appears in a 
different light, but, nevertheless, we agree with 
the author who says in his preface, “The study 
of human anatomy may be attempted in either 
of two ways. One consists in collecting facts 
and memorizing them. Even so endowed, a 
student will not master the infinite complexities 
of the subject. The other way consists in cor- 
relating facts, that is, studying them in their 
mutual relationships. This leads inevitably to 
the apprehending of the underlying principles 
involved, and the ‘raison d’étre’ of such 
relationships. The student will thus learn to 
reason anatomically and will find the acquisi- 
tion of new and related facts an easier task.” 
The purpose of this book is to lead the student 
to approach the subject from this viewpoint. 
Naturally, it involves certain departures from 
tradition. 

If any who read this review teach anatomy, 
they should own a copy of this book, for, after 
reading it, we feel sure, they will urge it upon 
their students. For all others interested in this 
subject this book (650 pages, 564 illustrations, 
indexed) is honestly recommended. 
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VESICO-INTESTINAL FISTULA 


A. KELLOGG, M.D., F.A.C.S. 


NEW YORK CITY 


ESICO-INTESTINAL fistula is one of the serious but 
\ / infrequent problems which come under the observation 
of the surgeon. 

The first case report found in the literature is a quotation by 
Rufus of Ephesus, from Praxagaras, who, writing in the second 
century, described a patient whose urine was passed per rectum 
(Pascal). There are occasional isolated case reports down 
through the centuries, but the first summary is that of Blan- 
quinque in 1870. This was followed in 1888 by a monograph 
by Harrison Cripps, based on sixty-three cases. Pascal, in 1900, 
surveyed the world’s literature from the earliest times, collect- 
ing 292 cases, of which 286 are reviewed in some detail. All 
subsequent writers refer to this thesis, which is a mine of 
information. Parham and Hume, in 1909, presented the most 
complete survey in the English language, analyzing the cases 
previously reported and adding several of their own, bringing 
the total number up to 385. Pristavesco in 1912, Cunningham 
in 1915, and Bryan in 1916 published helpful articles, and 
Sutton reported fifty-nine cases, of which he summarized 
thirty-four, from the Mayo Clinic, during the period from 1907 
to 1920. This is the largest series from a single institution. In 
1925, Albano writing in Italian, published the last general 
résumé of the subject, covering 438 cases. 

During the eleven year interval to 1936, 154 cases were 
reported, bringing the total to 592. Only eighty-seven of these 
recent reports were given in sufficient detail to permit of 
analysis; these and a personal case form the basis of this 
survey. 

No individual surgeon appears to have had an extended 
experience with this problem, as the articles deal with isolated, 
or a very limited number of cases. Lett reports ten cases in 
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96,000 admissions at the London Hospital, and Nitch, in dis- 
cussion, spoke of twelve cases during a ten year period at 
St. Thomas Hospital. In Bellevue and the allied hospitals of 
New York City, from 1918 to 1928, only one vesico-intestinal 
fistula is listed in over 160,000 operations. 

Table 1 indicates that fistulae occur most frequently between 
the ages of 40 and 70. 


TABLE 1 
INcIpENCE AS RELATED TO AGE 

Age No. Cases 

I-10 3 congenital 

1 injury 


10-20 


20-30 

30-40 3 
40-50 10 
50-60 15 
60-70 12 
70-80 3 


80-90 


It is two to three times more common in men than in 
women, the actual percentages in this series being: males 
67.6 per cent, females 32.4 per cent; and in Pascal’s series, 75 
per cent and 25 per cent, in Albano’s 67.11 per cent and 32.8 
per cent, respectively. The less frequent occurrence in females 
is mainly due to the interposition of the uterus and adnexia 
between the bladder and lower colon and the fact that women 
less frequently suffer from diverticulitis. 


ETIOLOGY 


The etiologic factors in vesico-intestinal fistulae are as 
follows (modified after Cripps, Pascal and Sutton): 

A. Traumatic: gunshot or other penetrating bodies from 
without; fractures; instrumental delivery; ingested 
foreign bodies penetrating from within; foreign bodies 
left within the peritoneal cavity at operation; vesical 
calculi; surgical procedures, x-ray and radium therapy. 

B. Inflammatory: inflammation, ulcerations, abscesses or 

strictures following infection by pyogenic, tubercular, 
luetic, actinomycotic, gonorrheal, typhoid and amebic 
organisms, any of which may result in intrinsic pathol- 
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ogy in the bladder and the intestinal tract, especially 
diverticulitis and appendicitis, or extrinsic pathology in 
surrounding structures, such as peritonitis, salpingitis, 
and uterine disease. 
Neoplastic: benign or malignant growths resulting in 
intrinsic or extrinsic pathology in the intestine, bladder 
or surrounding viscera. 

D. Congenital. . 
The details of the occurrence of vesico-intestinal fistulae as 
related to etiology, to sex, and to results, are shown in Table 1, 
which covers the eighty-eight cases which were reported with 
sufficient completeness for analysis. 


TABLE II 
Inci- | Per 
No. of | dence Fe- Per Cent Per Cent | Cent Per 
Cause Males Im- Cent 
Cases| Per males Cured | Unim-} —. 
proved Died 


proved 


Injuries—Cases 54-55 
tPostoperative— 
Cases 56-65....... ; 


Lues and actinomyco- 
sis—Cases 66-68. . . 
Tuberculosis—Cases 
Inflammation of un- 
certain etiology— 
Cases 43-50........ 
Appendicitis causing 
appendiculo-vesical 
fistula—Cases 38-42 
Diverticulitis—Cases 


8.8 


3-4 


10 


2 


4 


50 


5-4 


CPC 6.2 


33-3 


12.5 | 25 


81.2 


33-3 33-3 


radium treatments. 


Summary: Total number of cases 88: males 44 (67.6 per cent); females 21 (32.4 per 
cent). Non-malignant cases 72; improved 4 (5.5 per cent), cured with permanent colos- 
tomy 14 (19.4 per cent), cured 30 (41.6 per cent), unimproved, 6 (8.2 per cent), died 18 
(25 per cent); carcinoma cases: improved with permanent colostomy 1, (6.2 per cent), 
cured 1 (6.2 per cent), unimproved 1 (6.2 per cent), died 13 (81.2 per cent). 


* CPC = cured, but with a permanent colostomy. 
+ Four additional cases classified under carcinoma, two of which followed x-ray and 
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Fistulae Due to Trauma. In the group of 88 cases, trauma 
was a factor in twenty (22.7 per cent). External injury as a 
cause was recorded in only 2.2 per cent of the cases. This is 
probably due to the high mortality of wounds which involve 
both the bladder and intestine. In Case 54, a child, aged 4, 
sustained a fractured pelvis followed by vesicorectal and 
urethrorectal fistulae. Treated by suprapubic drainage, the 
vesicorectal fistula healed, but the urethrorectal persisted. In 
Case 55, a gunshot wound resulted in a vesicorectococcygeal 
fistula, cured by preliminary colostomy and perineal plastic 
procedures. There were two additional cases following guashot 
wounds, but details were not given. Among 385 cases reviewed 
by Parham and Hume, thirty-one were due to gunshot wounds 
and twenty-three to other types of external trauma. Fistulae 
following direct trauma apparently have a tendency to heal 
spontaneously, for of the above fifty-four cases, thirty-seven 
were cured without any recorded operative procedure. 

Dossot quotes Legueu as having seen sixty cases of bladder 
wounds following war injuries, twenty of which developed 
vesico-intestinal fistulae, but practically all healed spon- 
taneously. In the American and British medical records of the 
World War, there are only 687 wounds of the bladder listed 
and no cases of fistula. 

Ingested foreign bodies are occasionally the cause of fistulae, 
if they lodge at some point in the intestine and cause an 
inflammatory reaction with adherence to the bladder and 
ultimate ulceration, leading to the formation of an opening 
between the two structures. There were four such cases noted 
(#27, 38, 41, 84). In two appendiculovesical fistulae, pins 
formed the nidus of vesical calculi; in the others, a piece of 
wood, string and fishbone respectively were recovered from the 
bladder stones. There was no evidence that the foreign bodies 
had been introduced into the bladder by the patient and 
apparently they caused the fistula through which they passed. 
In Case 56, a piece of gauze was left in the peritoneal cavity at 
operation and later, a fistula developing, the gauze was found 
partly within the lumen of the intestine and partly within the 
bladder. 

With increasing frequency, operative, x-ray or radium 
trauma proves to be an etiologic factor and in this survey there 
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were twelve postoperative and two post x-ray and radium 
fistulae, four of these being in carcinomatous cases and 
classified under that heading. Pelvic operations were the most 
frequent cause and prostatectomies next. Case 87 was of 
unusual interest. Intensive radium and x-ray therapy cured a 
carcinoma of the cervix, but was followed by a large vesico- 
ileal, vesicovaginal and rectovaginal fistula with such a tor- 
turing excoriation of the thighs from the small intestinal fluids, 
as well as loss of weight and debilitated health, that the patient 
longed for death as the only surcease. Treated by multiple 
stage operations, consisting of permanent colostomy, trans- 
plantation of the ureters, and separation and suture of the 
ileum and bladder, she was saved from her suffering and 
returned to fair health. 

In most of the earlier articles, vesical calculi were cited as 
one of the common causes of fistula, but the author endorses 
the opinion of later writers that stones in the bladder are a 
complication rather than an etiologic factor. 

In this group there were six cases with vesical calculi, four 
containing foreign bodies. In several other reports there was a 
history of previous operations for the removal of bladder 
stones, but in none was there evidence that the calculi caused 
the fistulae. 

Fistulae Due to Inflammation. Fifty-seven of the eighty- 
eight cases (64.7 per cent), were due to pyogenic or specific 
infections within the intestine and bladder or surrounding 
structures. The B. typhosus and ameba histolytica have been 
mentioned as possible infective agents, but no case reports were 
found in which these were actual offenders. The gonococcus, as 
the probable cause in the majority of cases of acute salpingitis, 
undoubtedly plays a part. There were no proved cases in this 
series, but Sutton reported that in thirty-four cases of vesico- 
sigmoid fistulae, acute salpingitis was the etiologic factor in 
twenty-six (47 per cent). 

Actinomycosis was the cause in three cases reported by 
Parham and Hume, one of Albano’s and one in this series, all 
with a fatal outcome. From the same sources, there were six 
cases due to syphilis and seventeen to tuberculosis. In addition 
Sutton reported three cases of tubercular salpingitis and three 
of tubercular peritonitis. 
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Pathologic conditions within the bladder seldom result in 
the formation of vesico-intestinal fistulae. There were only 
four cases in this series, one (#70) followed a tubercular ulcer 


Bladdet 


Fic. 1. Case #42, male, aged 33, admitted with a two 
day history of frequency, severe dysuria, pneu- 
maturia and gross fecal material in the urine. Previ- 
ously, over a period of twenty-three years, he had 
suffered from intermittent attacks of dysuria, chills, 
fever, and costovertebral tenderness, but without 
symptoms suggestive of a fistula. One year previ- 
ously a small stone was passed from the bladder. 
The urine, on examination, was found to have a 
fecal odor, and vegetable fibers were seen in the 
sediment. Cystoscopic examination revealed a 
definite fistulous opening on the floor of the bladder 
just medial to the right ureteral orifice. After a 
barium enema, the opaque medium was seen to 
extend from the cecum, through the appendix, to 
the bladder, as shown above. (From Nesbit and 
Coller, in Am. J. Surg., 24: 536, 1934.) 


of the bladder, two (#73 and 74) carcinoma of the bladder, 
and one (#75) carcinoma of the prostate. 

Appendicitis becomes an occasional factor by causing a 
peritonitis which results in the formation of fistula to some 
part of the intestinal tract, especially the sigmoid; also the 
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appendix may become directly attached to the bladder, form- 
ing a fistulous tract between it and the cecum. In this series 
there were two (#43 and 44) vesicosigmoid fistulae thought to 


Fic. 2. Same case as shown in Figure 2, showing 
operative finding. The appendix was found adherent 
to the bladder just medial to the right ureter, with 
a continuous lumen between. The tip of the 
appendix was dissected from the bladder and an 
appendectomy done. The bladder was closed with 
three lines of catgut sutures. The bladder was 
opened at its fundus and a fecalith 1 X 0.5 cm. in 
size was removed. The bladder was drained supra- 
pubically. The patient left the hospital cured on the 
twenty-first day postoperatively. (From Nesbit and 
Coller, in Am. J. Surg., 24: 536, 1934.) 


be due to appendicitis and five cases of appendiculovesical 
fistulae. Pascal listed nine and Albano thirteen, making a total 
of twenty-seven appendiculovesical fistulae in the literature. 
Lauterman, in 1916, reported an interesting case of a man with 
acute urinary retention due to a grain of Indian corn impacted 
in the urethra, the kernel having passed to the bladder by 
way of an appendiculovesical fistula. 

Diverticulitis of the sigmoid is given as a cause of fistula 
with increasing frequency, mainly due, no doubt, to better 
diagnosis. It is worthy of note, however, that Pascal reported 
only 18 per cent of fistulae in the sigmoid, while in this series its 
occurrence is 63 per cent, suggestive of the possibility that 
diverticulitis may be developing more frequently. Sydney 
Jones in 1859 (Telling and Gruner) was the first to report a case 
of vesicosigmoid fistula due to this condition. Heine, in 1904, 
emphasized its importance as an etiologic factor and collected 
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sixteen cases. Telling and Gruner quote Moynihan as writing 
in 1907, that the formation of vesico-intestinal fistulae seemed 
to be one of the tendencies of perforating diverticulitis. 

Parham and Hume, in their review of the 385 cases, cite 
only three due to diverticulitis, but in sixty-five instances the 
cause was stated as inflammatory, and as in many of these 
the fistula was between the bladder and sigmoid, the proba- 
bility of a causative diverticulitis is apparent. 

Rankin states that 5 per cent, and Spriggs 8 per cent, of the 
patients having sufficient colonic symptoms to necessitate an 
x-ray examination show diverticulosis, and Rankin believes 
this condition is present in close to 1 per cent of the general 
population. His statistics show that diverticulitis developed in 
17 per cent of those having diverticulosis. Diverticula are more 
common in the sigmoid than in any other portion of the intes- 
tinal tract. According to the statistics of Sir Edmund Spriggs, 
73 per cent in 158 cases of diverticula were in this location. As 
the sigmoid usually curves over from the left to the right side 
of the pelvis, it is brought into proximity with the posterior 
wall of the bladder. Telling and Gruner (1916) found that in 
thirty-three of 280 cases of diverticulitis, the segment of the 
sigmoid involved was adherent to the bladder, and listed 
thirty-eight cases of vesicosigmoid fistulae definitely or proba- 
bly due to diverticulitis. Bryan (1916) collected forty-three 
cases of vesicosigmoid fistulae in which seventeen were cer- 
tainly, and two probably, sequelae of diverticulitis, an occur- 
rence of 44 per cent. 

Sutton, in 1921, reported thirty-four of fifty-nine fistulae as 
in the sigmoid, 18 per cent being due to diverticulitis. Rankin 
(1932), from the same institution, gave diverticulitis as a cause 
in 37.14 per cent of their later cases. 

In 1932, Lett reported 172 cases of acute diverticulitis 
which had occurred among 96,000 surgical admissions. Of these, 
10 per cent had definite symptoms of bladder irritation, six 
showing pericystitis, one B. coli cystitis, three perivesical 
abscesses and seven vesicosigmoid fistulae. Nitch, in discussion, 
stated that in twenty cases of diverticulitis, 50 per cent had 
urinary symptoms and 35 per cent developed vesicocolonic 
fistulae. Edwards reported, in 1934, two vesicocolonic fistulae 
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among 130 cases of diverticula of the colon and mentioned 
sixteen other cases of fistulae which had been collected from the 
literature by Sir Edward Walker. 

In the present series, twenty-eight cases were the result of 
diverticulitis and in nine others it was the probable cause. 
In the eighty-eight cases, this gives a percentage of 42 per cent. 
In the incomplete group there were fifteen additional cases in 
which this condition was given as the cause, without other 
details. 

Fistulae Due to Neoplasms. Benign tumors are mentioned 
as a possible etiologic factor of fistulae, but play an insignificant 
role. In this series, they are secondary, the fistulae usually 
developing after the removal of non-malignant growths. 

The theory that carcinoma is the most common cause of 
fistula is not confirmed by statistics, but it is possible that 
fistulae may appear as a late complication without being 
reported. Telling and Gruner quote Cripps’ statistics of nine 
cases out of sixty-three due to carcinoma (14 per cent), and 
quote Chavannez’ figures as less than 20 per cent. In Parham 
and Hume’s review, its occurrence was 10 per cent, in Bryan’s 
18 per cent, and in this series 18 per cent, of which eleven were 
carcinoma of the sigmoid, one of the bladder, and four others 
followed operations for malignant tumors. In the incomplete 
group there were twenty-two additional cases, i.e., 24 per cent 
of 154 cases. 

Lett observed that urinary symptoms and fistulae were 
much less common in carcinoma of the lower colon and rectum 
than in diverticulitis, and Telling and Gruner quote Monyhan 
as stating; “In cases where a hard growth in the intestine is 
accompanied by the passage of flatus and feces by urethra, a 
diagnosis of carcinoma seems irresistible, yet the probability 
is that the growth is simple and that the cause of the fistula is a 
false diverticulum.” 

Fistulae of Congenital Origin. Three cases in this survey 
were congenital in origin and associated with imperforate anus. 
Two, in males, were operated on by perineal plastic procedures 
for the imperforate anus. One died and the rectovesical fistula 
was found at autopsy; the second, lived with a persistent 
rectovesical fistula. The third, a female, was unusual because 
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practically all congenital intestinal fistulae in females are 
between the rectum and vagina, but in this instance, reported 
by Lower, the girl was born with an imperforate anus and 
absence of a vagina. A colostomy was performed a few hours 
after birth. It was shortly noted that feces were being passed 
in the urine. On laparotomy a sigmoidovesical fistula was 
found and successfully closed by separation and suture of the 
involved structures. Later, the colostomy was closed and at 
7 years of age, the child had no vesical symptoms and good 
anal control. During the period from 1925 to 1936 covered by 
this review, four cases of congenital recto-urethral fistula 
associated with the absence of an anus were also noted, but are 
not included in the present statistics. No cases of congenital 
vesico-intestinal fistulae were reported without complicating 
anal abnormalities. 

The embryologic explanation of these anomalies lies in the 
fact that the dilated caudal end of the allantoic duct develops 
into a common cloaca. This is later divided by a membrane 
into an anterior cavity which becomes the bladder and urethra, 
and a posterior portion which becomes the rectum, the latter 
joins above to the caudal end of the primitive gut to form the 
rectosigmoid juncture and is separated below from the external 
surface of the embryo by a cloacal membrane. Whatever 
factors cause arrested embryologic development, resulting in 
failure of the cloacal membrane to absorb, and form a normal 
anus, may apparently also cause a failure in the formation 
of the septum between the rectum and the lower genitourinary 
organs, with resulting fistulae between these structures. Lower 
collected twenty-six cases of this interesting anomaly from the 
literature. The patients were about equally divided between the 
sexes, those in females being rectovaginal and those in males 
rectovesical or recto-urethral. As to whether they also were 
associated with imperforate anus, he does not state. 


PATHOLOGY 


The vast majority of these fistulae involve, on the intestinal 
side, either the sigmoid or the rectum, the earlier reports 
favoring the latter site and the more recent reports, the 
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sigmoid. Eliminating cases in which the location of the fistula 
is not stated, we find the following percentage of occurrence: 


Present 
Series, 
Per Cent 


Pascal, Albano, 
Per Cent Per Cent 


Sigmoidovesical 45 63 
Rectovesical 14 16 
Ileovesical 4 
Appendiculovesical 9 4 
All other locations 19 10 


On the bladder side, all the statistics, of which Sutton’s 
are the most detailed, give the location of the opening as most 
commonly on the posterior wall, near the ureters or trigone, 
next on the posterior wall near the fundus, and very rarely 
on the anterior aspect of the bladder. 

Two of the cases in this series (447 and 55) were com- 
plicated, one being on ileo-ceco-sigmoido-vesical and the other 
a vesico-recto-coccygeal fistula. Six were multiple (#54, 57, 62, 
64, 71, 87), involving several different structures independently, 
as vesicosigmoid and vesicocutaneous, or rectovaginal, etc. In 
one case two different fistulous openings were observed in the 
bladder. 

The pathology varies with the mechanism of the fistula, and 
the time that it has existed. In general, the picture is that of 
chronic localized peritonitis. Occasionally only a small area 
around the fistula becomes adherent between the bowel and 
bladder, but more frequently the area is more extensive and 
the tissues edematous and inflamed. In older cases, the adhe- 
sions may be dense and scar-like, or there may be an inflam- 
matory mass involving several loops of intestine and the 
adjacent pelvic structures as well as the bladder. Occasionally 
abscesses may be found between adherent structures or the 
fistula may communicate by way of an abscess cavity, the 
“foyer intermediare” of Chavannaz. To this general inflam- 
matory picture may be added the special features of the causa- 
tive agent, such as tuberculosis, syphilis or carcinoma. 
Concerning cases classed as luetic, there was no evidence to 
show whether the fistula itself was a syphilitic process starting 
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as an ulceration or gumma, or a pathologic condition in a 
luetic patient with the etiologic factor quite independent of the 
specific infection. 

In this series there were six cases with abscesses, one with a 
common cavity from an old emptied abscess which com- 
municated with the cecum, ileum, bladder and sigmoid and 
ten cases with palpable inflammatory masses. This group, with 
its more complicated problem, formed 19 per cent of the 
series. 

The bladder, according to Parham and Hume, is usually 
contracted, rarely dilated; the mucous membrane will show 
varying stages of acute or chronic, general or localized cystitis. 
The fistulous opening may appear as a reddened, edematous 
ulceration which at times, on cystoscopy, is hard to recognize 
as a false opening, unless by chance, bubbles of air or particles 
of feces are seen to escape. Occasionally the bladder may be 
quite normal in appearance and the fistulous opening appear 
as an accessory ureteral orifice. This is usually the case in 
patients who have tolerated the process for some time and 
have become stabilized to the infection. 

As an introduction to the consideration of symptomatology, 
diagnosis and treatment, a résumé is presented. of a personal 
case referred by Dr. J. Thornton Wallace. 


A man, aged 43, in January 1935, suffered two mild attacks of pain in 
the lower left quadrant and an x-ray study of the colon showed many 
diverticula of the descending and sigmoid colon. Ten weeks later there was 
an attack, presenting typical symptoms and urinary findings of acute 
cystitis and pyelitis. The patient lost 30 pounds in weight and as the acute 
symptoms subsided he noted a bubbling sensation of air, at the end of 
urination. This suggested a diagnosis of vesico-intestinal fistula. 

The essential findings were as follows: Wassermann negative; blood 
chemistry: urea nitrogen 18.5, creatinine 1.1, N.P.N. 40; urine analysis: 
8-10 W.B.C. and 3-4 R.B.C. per high power field, no evidence of fecal 
material; on culture the urine showed colon bacillus infection. 

The physical examination was normal, except for an apparent loss of 
weight and tenderness in the lower left quadrant, without a palpable mass. 
At no time did the patient give evidence of passing feces by urethra, or 
urine by rectum. On cystoscopic examination by Dr. D. A. Sinclair, the 
bladder mucosa appeared normal, except for an ulcer-like lesion on the left 
lateroposterior wall, near the fundus. This was about 1 cm. in diameter, 
yellowish-white in the center and surrounded by a reddish ring of hyper- 
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emia. The tip of the ureteral catheter entered a sinus for 2.5 cm., and an 
x-ray showed it apparently penetrating the wall of the bladder, but not 
beyond. Lipiodol was injected through the catheter, but the x-ray showed 
that the solution had gone back into the bladder and did not visualize the 
sinus. Indo-carmine was then injected through the catheter and a procto- 
scopic examination made. The colored solution was not visualized in the 
rectosigmoid, and no pathology was noted, the intestinal orifice apparently 
being too high to be reached with a sigmoidoscope. Cystograms, in anterior 
posterior and oblique views, with skiadan in the bladder, were also fruit- 
less. Catheterization of the ureters and segregation of the urine was not 
attempted, as the blood chemistry varied but little from normal, there were 
no symptoms of kidney pathology and it was feared that a pyelitis might be 
initiated. A second barium enema again showed the diverticula, but did 
not visualize the fistula. The finding of the fistulous opening in the bladder, 
the x-ray evidence of diverticulosis and the history of cystitis and pneuma- 
turia, following attacks suggestive of diverticulitis, justified a diagnosis of 
vesicosigmoid fistula. 

On laparotomy, May 20, 1935, the mid-portion of the sigmoid was found 
adherent to the left lateroposterior aspect of the bladder for 4 inches. Both 
structures were adherent to the anterior abdominal wall and were so thick- 
ened, indurated and inflamed, that a sigmoid carcinoma could not be 
eliminated from consideration. In surgery of the sigmoid for acute diver- 
ticulitis or carcinoma, a preliminary cecostomy or colostomy lessens the 
degree of inflammation in the bowel, making subsequent resection easier 
and lowering the mortality rate. Mindful of the beneficial effects of this 
procedure, we limited the operation to cecostomy and a retention catheter 
per urethra. Daily irrigations were given, using normal and hypertonic 
saline, magnesium sulphate and 1:5,000 acriflavine in the bowel, with 
colonic irrigations, and boric acid and 1:10,000 permanganate irrigations 
for the bladder. 

Nineteen days later, the left rectus incision was reopened and it was 
found that the inflammation and edema of the structures had so markedly 
subsided that the sigmoid could easily be separated from the bladder, 
except for a narrow one-half inch area. Dissection at this point revealed a 


‘small fistula between the bladder and sigmoid, due to acute inflammation of 


one of the diverticula, which had adhered to the bladder and ulcerated 
through. The small areas of the bladder and sigmoid involved were excised, 
edges inverted and the wounds closed with several layers of interrupted 
chromic sutures. Free grafts of fatty tissue were sutured over each line of 
repair and the omentum brought down between the bladder and sigmoid. 
A cigarette drain was inserted through the peritoneum, a tube reinserted in 
the cecostomy and a catheter placed in the bladder per urethra, these being 
left in situ for two weeks. A colon bacillus infection developed in the inci- 
sional wound, which resulted in a moderately weak abdominal wall, for 
which the patient wears a supporting belt. The bladder symptoms sub- 
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sided promptly. He gradually regained the 30 pounds lost weight. The 
cecostomy contracted to pin-hole size in a few weeks, but occasionally 
discharged a drop of feces up to twelve months. 

The patient left the hospital after eight weeks. Two months later, a 
small sigmoidocutaneous fistula developed in the operative wound, from 
which a few drops of feces occasionally escaped for the following eight 


months. 
Histologic examination of the excised fistulous tract showed a chronic 


inflammatory and granulomatous lesion, with occasional giant cells of the 
foreign body type. 

Two years after operation, the patient is free from bladder symptoms, 
the sinus is healed and he feels well. The abdominal scar is weak, and he 
therefore still wears a supporting belt. 


SYMPTOMATOLOGY 


Onset of this condition is usually insidious, rarely sudden. 
There is a history of repeated and remarkably uniform attacks 
of pain in the lower left quadrant, rarely over the pubes, asso- 
ciated with varying degrees of tenderness, suggestive of 
peritoneal irritation or localized peritonitis. Simultaneous with 
or shortly following this earlier symptomatology, there are 
periods of urgency, frequency, burning and painful urination, 
with chilly sensations and temperature. Whatever the cause or 
location of the fistula, there is a remarkable similarity of his- 
tory, indicative of attacks of cystitis and possible pyelitis, with 
intervals of milder symptomatology or complete remission of 
symptoms. This goes with a picture of subacute or chronic 
cystitis. 

After a period of weeks, months or even years, there is 
suddenly noticed a bubbling sensation in the urethra as air 
escapes during or at the end of urination. Frequently, there 
occurs then or later the passing of fecal material. In cases 
where the opening in the bladder is higher than in the bowel, 
or of a larger caliber, the sufferers may complain of urine in the 
feces, or looseness of the bowels. Once the fistula is established, 
the majority of patients continue to pass air or feces or both by 
urethra. In some cases, the condition of the bowels is a deter- 
mining factor, so that they are free of these symptoms when 
constipated, but are greatly troubled when the bowel content 
is fluid and loose. Where the main symptom is the passage of 
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urine by rectum, the patients seem to have less distress and to 
do better than those with more marked vesical symptoms. 

It is difficult to determine whether in the earlier stages the 
symptoms are due to cystitis derived from a pericystitis, or if 
the fistula, already present, is so small as to permit only the 
passage of bacterial infection. As time goes on, the fistula 
appears to become larger and the patient suffers moderately or 
severely, depending on the size and consistency of the fecal 
masses passed by urethra. 

In 8 per cent of this series, but variously estimated by 
others up to 25 per cent, the fistulous tract is complicated 
by the presence of an abscess. Occasionally the abscess cavity 
may even form a part of the fistula, and patients with this 
complication present a palpable mass in the lower abdomen. 
They may give a history suggestive of an intra-abdominal 
abscess, or of having felt something suddenly give way, fol- 
lowed by a gush of pus or pus and feces per urethra. Not a few 
give a history of one or more operations for stone in the bladder. 

With some the condition becomes stabilized and they carry 
on for long periods without marked increase in symptoms or 
disability. Usually the symptoms are very distressing, asso- 
ciated with rapid loss of weight and general deterioration of 
health, which, with the unpleasant odor commonly present, 
result in mental anxiety, depression and lowered earning 
capacity. Bryan quotes Chavannaz and Herczel as reporting 
“‘patients who were driven to suicide on account of this 
affliction” and cites a case reported by Rotter “‘of a man who, 
not being able to obtain employment, on account of the odor 
about him of constantly decomposing urine and the involun- 
tary expulsion of flatus per urethra, deliberately committed a 
crime, so that he might get himself arrested and thus be 
assured of board and lodging.”’ As a graphic description of the 
later stages, in those with severe symptoms, I quote from a case 
(cited in Cripps’ article) of a Dr. Hingeston, who, writing in 
1841 and describing his patient, said: “The form and figure of 
manhood departed, the demeanor was no longer erect and the 
dejected behavior of the visage betrayed the latent disquietude 
within; each day was a task of painful and sickening discipline, 
existence being a burden.” 
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In the eighty-eight cases in this series there was a definite 
statement as to the length of history of the fistula in twenty- 
one instances; one of twenty-five and another of twenty years; 
two of six years and one each of four, one and one-half and one 
year’s duration. Fourteen had a history of less than six months 
symptomatology. In four cases there was a history of bladder 
and lower abdominal distress of from four to thirteen years, 
but definite evidence of fistula for only a few months. Sutton 
noted that the majority had had symptoms of fistula for a year 
or more; two had a ten year history, but with very mild symp- 
toms, while those with severe distress sought relief within the 
first year. 

Some details as to symptoms were given in thirty-four cases 
in the group under survey: fifteen passed both air and feces by 
urethra; and one also passed urine in the feces and a second 
had looseness of the bowels. Four complained only of a 
pneumaturia; nine of feces in the urine, and in five the only 
symptom was urine passed by rectum. In one case of small 
intestino-vesico-vaginal fistula a distressing excoriation of the 
thighs developed, due to the digestive action of the intestinal 
fluid. Macroscopic hematuria is a possible but rare symptom 
in this condition; microscopically, the presence of both pus and 
blood is a common finding. 


DIAGNOSIS 


The history is of paramount importance in the diagnosis. 
In only two instances was it stated that a fistula was discovered 
on examination without the tell-tale symptomatology. Morris- 
sey, in a case of recurrent cystitis, found fecal particles on 
cystoscopy and Albano reported a case of a woman, cystoscoped 
as part of a diagnostic examination, in whom the investigator 
was shocked to find a good sized tapeworm swimming about in 
the contents of the bladder. 

The passage of feces by urethra or urine by rectum is 
pathognomonic. The bowel material may be voided in small or 
large amounts, of fluid consistency, as worm-like threads, as 
flakes floating in the urine, or merely as a turbidity of the urine. 
Recognizable elements of food, as strawberry or other small 
seeds, or medication such as mineral oil, have been noted. 
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When urine finds its way into the bowel, it may cause a slight 
looseness only, a chronic diarrhea, or may be passed in quanti- 
ties as frank urine. In one case complicated by obstruction at 
the outlet of the bladder, all the urine was discharged through 
the rectum for a period of six years. 

Pneumaturia, for all practicable purposes, is also diagnostic 
of fistula, but there are a number of conditions which are given 
as possible causes of this symptom. These are best summarized 
by Hinman: ‘‘Pneumaturia may occur as the result of fer- 
mentation of diabetic urine in the bladder (Young), of chronic 
infections of the renal pelvis by the coli group (Randall) and 
of the bladder, by bacillus aerogenes capsulatus (Thevenot and 
Lebouel). The ebullition of gas following the acidification of 
urine in which the cloudiness is caused by carbonates, is simply 
a chemical reaction in which CO, is liberated. True pneu- 
maturia must be differentiated from the artificial introduction 
of air into the bladder, which may occur as a result of catheter- 
ization, irrigations or instillations. Walthard (1922) reported a 
case of pneumaturia and gathered thirteen cases from the 
literature in which the origin of pneumaturia was intravesical. 
In every case there was a chronic catarrhal cystitis with colon 
bacillus infection. The urine was acid in all cases except one. 
The formation of gas fluctuated without known cause.” 

Riley and Bragdon (1937) reported one case of pneumaturia 
in a diabetic due to yeast organisms and found fourteen cases 
in the literature where this symptom was present in cases of 
diabetes mellitus. 

In this survey there was no instance noted in which any 
of the above factors caused difficulty in differential diagnosis. 
However, where pneumaturia is the only symptom present, the 
possibilities suggested must be given consideration. 

It must be borne in mind that the fistula may connect the 
kidney pelvis, ureter, bladder or urethra with the small intes- 
tine, appendix, cecum, colon, sigmoid or rectum, either by 
direct continuity or through the medium of an abscess cavity, 
and yet present the symptoms of pneumaturia, passage of 
feces in the urine, or evacuation of urine per rectum. 

The choice between surgical and medical treatment and the 
decision as to the selection of the most suitable procedure will 
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depend upon the cause, mechanism and location of the vesical 
and intestinal openings. A detailed and complete investigation 
is therefore indicated. This should include a careful history, 
physical examination, laboratory tests of the urine, kidney 
function, Wassermann, blood routine and blood chemistry, a 
thorough cystoscopic, proctoscopic and x-ray study of the 
genitourinary and alimentary tracts. 

The cystoscopic appearance of the bladder will vary from a 
normal-appearing mucosa through the varying stages of 
localized and generalized acute and chronic cystitis; the fistu- 
lous opening may simulate an accessory ureteral orifice, or have 
the inflammatory appearance of an ulcer, or not be recognized 
at all. Bubbles of air, flakes or worm-like strands of fecal 
material may be seen, escaping from the pathologic orifice or 
floating in the contents of the bladder. Rectal instillation of a 
dye, such as methylene blue mixed with hydrogen peroxide, 
may pass by way of the fistula to the bladder, making visible an 
orifice not previously demonstrable. Passing the ureteral cathe- 
ter into the fistulous opening and injecting one of the x-ray 
opaque solutions, may visualize the tract and prove its location 
in the intestine. Care should be used in this step, as the catheter 
might be forced into the peritoneal cavity, with resulting 
peritonitis. Some writers advocate catheterization of the 
ureters as a routine. Others, fearing the possibility of ascending 
infection, reserve this maneuver for cases in which no bladder 
fistula is visible, hoping that retrograde pyelography may 
visualize an opening in the ureter or pelvis of the kidney, or 
that feces in the segregated urine may tell which ureter or 
kidney is at fault. In this type of case, intravenous urography 
may be of help. Cystograms, especially in the oblique views, 
have given an x-ray demonstration of the fistula and its intes- 
tinal termination. When the bladder is negative and a urethral 
fistula must be considered, endoscopic examination is advisable. 
Occasionally the instillation of dyes into the bladder, followed 
by proctoscopic examination, is helpful, for if the solution 
appears at all in the rectum, it cannot pass through a urethral 
fistula, except during the act of micturition. 

In the intestinal investigation, proctoscopic examination 
may bring the fistulous orifice into view if it be in the lower 
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rectum, but this is seldom possible when the upper rectum or 
sigmoid is the seat of the fistula. A low orifice is occasionally 
palpable by digital examination of the rectum. An x-ray barium 
enema will help to differentiate between neoplasm and diver- 
ticulitis, and, especially in oblique views, may furnish visual- 
ization of the fistulous tract itself. Barium by mouth with 
pictures at frequent intervals, may bring the tract into view 
and should be used routinely where the small intestine may be 
involved. Small intestinal fistulae are notoriously difficult to 
diagnose, as evinced by a number of cases in the literature 
where colostomies were done, only to find that the fistula was 
above the artificial anus. Large quantities of fluid feces are 
said to be suggestive of a small intestinal connection; diagnostic 
aid as to the stage of digestion of the fecal material passed is at 
times gained by laboratory tests. Some recognizable material 
such as charcoal may be given by mouth and timed for its 
appearance in the urine, a short interval being suggestive of an 
ileal rather than a colonic connection. 

Despite all this careful investigation it is a common experi- 
ence that a definite localization of the fistula is not determined 
until exploratory laparotomy or the postoperative course paints 
the picture clearly. 

How frequently investigation yields a complete diagnosis is 
impossible to determine, as most of the case reports are barren 
of information on this point. The bladder opening of the 
fistula is more frequently located than the intestinal end. In 
thirteen cases of this series, the bladder orifice was stated to be 
seen on cystoscopy, seven on the posterior inferior aspect, three 
on the posterior lateral wall-near the ureters, and three at the 
fundus of the bladder. Sutton reported twenty-three of twenty- 
six cases as having been located by cystoscopy. Barium enemas 
visualized four fistulous tracts in this group and three were 
demonstrated by cystograms. In two, the barium introduced by 
bowel was passed by urethra and in one, sodium iodide, instilled 
into the bladder, was shown by x-ray to be in the sigmoid. 


COMPLICATIONS 


The formation of abscesses, vesical calculi, marked loss of 
weight, deterioration in general health, and mental depression 
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are relatively frequent occurrences. Many of t!.se patients 
give a history of attacks of increased vesical symptoms, asso- 
ciated with chills and fever suggestive of pyelitis and pyelo- 
nephritis, but there is little information on the frequency and 
seriousness of this complication. Veseen and Bryan mention it 
as a possibility, while Sutton and Dobson and Moir believe 
that ascending infection is rare. In this series, in only one case 
was kidney impairment mentioned as a factor in the problem. 

The only definite post-mortem fact on this point is the 
statement in Parham and Hume’s article, that in twenty-five 
autopsies In cases of vesico-intestinal fistula, infection of the 
kidney was present in eighteen and in fifteen it was bilateral. 
As an explanation of the infrequency of ascending infection, 
Bryan quotes Heubner as stating “that the colon bacillus is 
less harmful when it enters the bladder direct than when it 
gains access per urethram.” 

The possibility of a fatal peritonitis is always present, but 
as the cause of death is seldom given in the published reports, 
its frequency of occurrence is not known. 


PROGNOSIS 


Spontaneous healing of the fistula is a rare possibility, and 
does not cover over 2 per cent of the cases in any series. None 
were so classified in this series, but one, apparently cured by 
the simple expedient of oil by mouth and rectum, arouses the 
conjecture that the fortunate outcome in that and some of the 
other medical cures, may be credited to a spontaneous closing 
of the fistula itself, rather than to the remedial measures 
utilized. A small percentage of the cases, as evinced by the 
length of history and the occasional patient who will choose to 
bear this affliction rather than take the risk of surgical inter- 
vention, suffer only moderate inconvenience and retain fair 
general health. For the majority, however, the suffering is 
considerable or severe, and the effect on their health markedly 
deleterious. Pascal found in a series of eighty-one cases that 
the mean duration of life after the establishment of the fistula 
was less than three years. 

Save for the exceptional case, then, the prognosis must be 
regarded as grave and this is borne out by the mortality record 
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in the various summaries. In Parkham and Hume’s review of 
385 cases the gross mortality was 46 per cent and this is 
increased to 57 per cent on eliminating from the computation 
seventy-three cases in which the outcome was unknown. In 
Bryan’s survey of forty-three cases of sigmoidovesical fistulae, 
from 1786 to 1914, the mortality was 72 per cent, but in the 
group subsequent to 1900, better surgical treatment lowered 
the death rate to 50 per cent. In Albano’s survey of 146 cases 
the mortality was 14.59 per cent, but the outcome was tabu- 
lated in only a limited number of instances. Had the results 
been available in the remaining majority of the cases, judging 
from the average run of reports, it is probable that the death 
rate would have been appreciably higher. Further, his com- 
pilation included the truly remarkable results obtained at the 
Mayo Clinic from 1907 to 1920 and reported by Sutton, L.e., 
thirty-four cases with four deaths, a rate of 11.7 per cent. 

In the present series there were thirty-one fatalities in 
eighty-eight cases, a gross mortality of 35 per cent. Sixteen of 
these were due to malignancy, with a death rate of 81 per cent, 
leaving seventy-two non-malignant cases, eighteen of which 
succumbed, a rate of 25 per cent. In the operative group there 
were fifty-eight non-malignant cases with ten deaths, a 
mortality of 17.2 per cent. 


TREATMENT 


Historical Summary. The first suggestion as to treatment 
in the literature, according to Cripps, is that of Anthony 
Fothergill, two centuries ago, who voiced the efficacy of a 
course of Bristol water and asses’ milk! 

According to Parham and Hume, from whose article the 
following historical data are taken, the first rational treatment 
was the proposal of Barbier de Melle, who in 1843 suggested 
the use of a permanent colostomy as a treatment for fistula. 
Pennell in 1850, and Curling in 1852 were the first to put this 
procedure into practice, but up to 1870 only six operations of 
this type had been performed. In 1871, Simon operated on two 
cases of rectovesical fistulae by sectioning the anal sphincter 
and making a direct suture of the fistulous orifice in the rectum, 
with success resulting in one case. In 1884 Dumenil, at the 
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French Surgical Congress, reported a successful case treated 
by colostomy and to him its popularization is probably due. 
These two operative principles, colostomy and section of the 
sphincter, became the chief methods of treatment. The former 
is still the choice of necessity in many cases and apparently the 
method of preference with some surgeons. In 1884 Le Dentu, 
a French surgeon, suggested suprapubic cystostomy, followed 
by intravesical suture of the bladder opening. This was carried 
out by Pousson in 1895 with temporary success but ultimate 
failure. Parham and Hume found eight cases treated by the 
transvesical route, but with only one success, that of Duplay. 
This approach has fallen into disuse. 

Czerny in 1887 did the first, but unsuccessful, laparotomy 
for this condition and in 1891 reported the earliest cure, in a 
case treated by the intraperitoneal procedure. This approach 
has become increasingly popular. 

Sachs, in 1908, reported a successful operation for an ileo- 
vesical fistula. The part of the small bowel involved and its 
mesentery were so densely adherent that he dared not attempt 
separation for fear of injuring some of the large vessels. He 
therefore did a bilateral exclusion, restoring the continuity of 
the small intestine around the involved section of ileum by 
end-to-end anastomosis, closing both ends of the bowel 
segment attached to the bladder and leaving it in situ; secre- 
tions which it might form were to be drained through the 
fistula into the bladder. This is sometimes spoken of as the 
Sachs’ operation. 


MEDICAL TREATMENT 


Measures suggested in the non-operative care of this con- 
dition consist of local treatment of the fistulous opening in the 
bladder through the cystoscope, by curettage and cauteri- 
zation; urinary and intestinal antiseptics; bladder and bowel 
irrigations; oil by mouth and rectum; antiluetic treatment 
where indicated, a bland constipating diet and measures to 
sustain and improve the general health. 

In Parham and Hume’s report, five were classed as spon- 
taneous cures and 267 as treated medically, with forty-three 
cured, seventeen improved, twelve unimproved, 132 deaths 
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and sixty-three cases in which the outcome was unknown. 
Omitting this last group we have 21 per cent of cures and a 
mortality of 64 per cent. Bryan reported one spontaneous cure 
and two deaths following palliative treatment. 

Albano’s mortality from medical treatment in a limited 
number of cases was 14.59 per cent and the cures 72 per cent. 
In the present series there were only three treated medically, 
one (#13) was apparently cured by the use of mineral oil given 
by mouth and rectum, one (#66) was considered luetic, al- 
though there was no history of syphilis and the Wassermann 
was negative, but a year’s antiluetic treatment brought a 
stated cure. The third, also considered Iuetic, remained station- 
ary despite active specific treatment. Of the three luetic cases 
reported by Albano, one was cured by surgery and one cured 
and the other unimproved by antiluetic medication. As the 
mortality rate in his analysis was slightly over 14 per cent for 
cases treated both surgically and medically, he concludes that 
medical treatment is the choice and surgery should be reserved 
for those failing to respond. However, only 12.5 per cent of the 
cases in his survey were subjected to medical treatment, the 
remainder undergoing surgical intervention. Follow-up reports 
in his survey, as in all others, are lacking, and whether the cases 
are cured or temporarily improved is an open question. Lett’s 
opinion was that “while symptoms may disappear under 
medical treatment, recurrence will result with few exceptions.” 
In the present series there were eleven cases in which surgery 
was refused by the patients, or in which their general condition 
was so critical that the surgeon dared not operate. Eight of 
these died, a mortality of 72.7 per cent. There was no statement 
as to whether or not they had had medical care, but it is 
justifiable to assume that they did and that this group repre- 
sents a closer picture of non-surgical treatment than the others 
given. 

It is apparent that cases with a luetic background deserve 
specific medical treatment, if for no other purpose than as a 
preoperative preparation. The remainder may, if the physician 
and patient so desire, be placed for a time on a medical régime 
if prompt improvement ensues, but neither should be deceived 
by the subsidence of symptoms. These may suddenly recur 
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and the condition rapidly grow worse, so that the optimum 
time for successful surgical intervention may be lost. 
It is the writer’s opinion that with the exception of cases 


Non-Operative Group 


Permanent Colostomies 


«~Carcinoma Cases 
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One Stage Operations~ 
Drainage Operations— 
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Fic. 3. Operations done for vesico-intestinal fistula. Letters refer to groups of procedurestlisted in text. 


Multiple Stage Operations~ 


in which preliminary antiluetic treatment is indicated and of 
patients who are old or markedly debilitated, the vast majority 
should be considered surgical problems from the beginning. 
The earlier surgery is instituted, the better will be the outcome. 
That this attitude is coming to be generally accepted is sug- 
gested by the fact that the more recent the date of the articles 
dealing with this subject, the less there is said of medical 


treatment. 
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RESULTS RELATED TO METHOD OF TREATMENT* 
Fistulae Due to Non-malignant Conditions 


. Palliative permanent colostomy. Procedure 1. 

14 cases. Cured with permanent colostomy 9 (64.2 per 
cent). Improved 2 (14.2 per cent). Unimproved 1 (7.2 
cent). Died 2 (14.2 per cent). 

. Drainage operations. No procedure on fistula. Procedures 
II-v. 

7 cases. Cured 4 (57 per cent). Improved 1 (14.2 per cent). 

Unimproved 1 (14.2 per cent). Died 1 (14.2 per cent). 
C. Appendectomy for appendiculovesical fistula. Procedure v1. 

5 cases. Cured 5. 

. One stage operations with direct procedure for the fistula. 
Procedures viI—xIv. 

18 cases. Cured g (50 per cent). Cured with permanent 
colostomy 3 (16.6 per cent). Died 6 (33.3 per cent). 

. Multiple stage operations with temporary colostomy and 
secondary procedure for fistula. Procedures xv—xx1. 

11 cases. Cured g (81.8 per cent). Cured with permanent 
colostomy 2 (18.1 per cent). 

. Perineal plastic procedure for congenital fistulae associated 
with imperforate anus. Procedure xx11. 

2 cases. Improved 1. Died 1. 

. Multiple stage operation for congenital fistula associated 
with imperforate anus. Procedure xxuI. 

1 case. Cured. 

. Medical treatment. Procedure xxIv—xxv. 

3 cases. Cured 2 (66.6 per cent). Unimproved 1 (33.3 per 
cent). 

. Non-operative group. No statement as to medical treat- 
ment. Procedure 

11 cases. Unimproved 3 (27.2 per cent). Died 8 (72.7 per 

cent). 


Fistulae Due to Carcinoma 


. Palliative permanent colostomy. Procedure xxvu. 


6 cases. Died 6. 


* Details of procedures on page 172. 
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. Drainage operations. Procedure xxvii. 

1 case. Died. 

L. One stage operation with resection of growth and fistula. 
Procedure xxix. 

2 cases. Cured 1. Died 1. 

M. Multiple stage operation with temporary colostomy and 
secondary resection of growth and fistula. Procedures 
XXX~—XXXI. 

2 cases. Improved 1. Died 1. 
N. Non-operative group. Procedure xxx1. 
5 cases. Unimproved 1 (20 per cent). Died 4 (80 per cent). 


Totals 


Operative cases, non-malignant group. Procedures 1—xx111. 
58 cases. Cured 28 (48.2 per cent). Cured with permanent 
colostomy 14 (24.1 per cent). Improved 4 (6.8 per cent). 
Unimproved 2 (3.4 per cent). Died 10 (17.2 per cent). 

Non-operative cases. Procedures xXIV—XxVI. 

14 cases. Cured 2 (14.2 per cent). Unimproved 4 (28.4 per 
cent). Died 8 (56.4 per cent). 

Grand total in non-malignant group. Procedures 1-xxv1. 

72 cases. Cured 30 (41.6 per cent). Cured with permanent 
colostomy 14 (19.4 per cent). Improved 4 (5.5 per cent). 
Unimproved 6 (8.2 per cent). Died 18 (25 per cent). 

Grand total in the group due to carcinoma. Procedures xxvii— 
XXXII. 

16 cases. Cured 1 (6.2 per cent). Improved 1 (66.2%). 

Unimproved 1 (6.2 per cent). Died 13 (81 per cent). 


SURGICAL TREATMENT 


The operative treatment is not standardized, for on refer- 
ence to the chart at the end of the article giving detailed 
methods of treatment, it will be noted that twenty-five combi- 
nations of procedures were utilized in sixty-nine cases. 

Of the four possible methods of approach—transsacral, 
vesical, perineal and peritoneal—the first two have fallen into 
disuse. The transsacral is not as efficient for the low fistulae 
as the perineal route which is suitable for those fistulae within 
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4 inches of the anus. The usual procedure is typified by the 
Young and Stone operation for recto-urethral fistulae, a type 
which is not included in this survey. 

The transvesical route theoretically would give less danger 
of peritonitis, but recurrences followed so frequently that it 
has not been reported in any of the case surveys since the early 
period of surgical treatment. In the present series, however, 
in one case of multiple fistulae (#57), this approach was 
chosen. Shortly after operation there was a recurrence of the 
fistula, but this apparently healed rather promptly. There 
was an afebrile postoperative ileus for which a colostomy was 
necessary, and this may have had much to do with the sub- 
sidence of the symptoms. 

Suprapubic drainage alone was the method of treatment in 
three cases (#45, 54, and 60), and was combined with a 
temporary colostomy in a fourth with excellent results. Three 
were cured and one improved. Two of these fistulae followed 
prostatectomies and one followed a fractured pelvis. It is 
probable that the tendency of traumatic fistulae to close 
spontaneously may have been the paramount factor in the 
outcome in this group. 

With the exception of two congenital cases, the remainder 
were treated by the transperitoneal route, the procedures 
falling into four groups: palliative, drainage, one stage and 
multiple stage operations. 

Palliative Operation. This consists of some type of perma- 
nent colostomy. 

Parham and Hume recorded thirty-three colostomies with 
nine cures and twenty deaths. In Bryan’s series there were 
seven, with one cure, two improved and four deaths. In 
Albano’s survey, it was difficult to determine the relative 
frequency of various procedures as in many cases treatment 
was recorded only as “surgical therapy.” 

In the present group there were fourteen permanent trans- 
verse colostomies with nine cures and two deaths in the non- 
malignant cases, and six colostomies with a fatal outcome in 
those cases due to carcinoma. In several of the latter, however, 
operation appeared to prolong the patients’ lives and certainly 
relieved them of much suffering. 
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Lett favors this procedure, for in his experience the un- 
pleasant vesical symptoms subsided promptly in two or three 
weeks and he felt that radical attack on the fistulae would 
carry too high a mortality. Most recent writers, however, feel 
that modern surgery should offer more than a permanent 
colostomy and that this procedure should be limited to cases 
with inoperable carcinoma and to the old and debilitated. 

Drainage Operations. Chute quotes, with favorable com- 
ment, the suggestion of Terrier that the bowel and bladder 
might be separated, held apart by drains, the abdominal wound 
closed little, if at all, trusting that free drainage and the 
tendency to granulation and adhesion formation may heal the 
fistulous openings. 

There were two cases in this series in which the only treat- 
ment was drainage of an abscess, with one unimproved and 
one death resulting. In the presence of an abscess, any effort 
at an immediate radical attack is doomed to failure, and pre- 
liminary drainage, preferably coupled with a temporary 
colostomy, is indicated. 

One-stage Operative Procedures. This has increasingly 
become the commonest and probably too popular method of 
attack. Most of the surveys list the treatment as “‘surgical”’ or 
as “laparotomies,” without any statement as to detail, but 
this in all probability implies a one-stage direct attack on the 
fistula. Parham and Hume list thirty-four laparotomies with 
thirteen cures and seventeen deaths, a mortality of 50 per cent. 
Bryan listed eighteen laparotomies with a mortality of 61 per 
cent, but in the group since 1900 the mortality was reduced to 
45.4 per cent. Sutton’s report from the Mayo Clinic up to 1920 
gave the lowest mortality, 11.7 per cent in thirty-four cases; 
the exact procedures are not given, but from the context it 
appears that many of these were two-stage operations. He 
states: “After free drainage has been established, a proper 
radical dissection with the removal insofar as advisable of all 
diseased tissue has been done.” Rankin in 1932 (“‘ The Colon, 
Rectum and Anus’’) mentions thirty-five cases of vesico- 
intestinal fistulae from the same institution, with a mortality 
of 22.85 per cent. What relation this group bears to those 
reported by Sutton is not stated. Albano gave the surgical 
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mortality as 14.7 per cent without details as to types of oper- 
ation, but if the thirty-four cases of Sutton’s are omitted, it 
appears to give a mortality in the remainder of 20 per cent. 
Dobson and Moir in 1932 listed twenty-two cases from the 
literature in which they reported that one-stage procedures 
were carried out with a mortality of 27.2 per cent. Probably 
some of these are listed in this survey. 

In the present group, excluding five cases of appendectomy 
for appendiculovesical fistulae, there are eighteen non-malig- 
nant cases operated on by one-stage procedures. In seven of 
these the bowel and bladder were separated and sutured, in 
two a temporary cecostomy and in one a colostomy were done 
in addition. The remaining eight (44.4 per cent) required 
resection of part of the bowel or bladder or both and some 
form of enteroanastomosis. In addition, a temporary cecostomy 
was done in one case and in three a permanent colostomy. In 
any one-stage operation where a resection is done or where 
the wound in the intestine resulting from the excision of the 
fistulous opening is of any size, it would seem advisable, after 
suture of the intestine, to add a temporary cecostomy or 
colostomy. This will relieve postoperative tension on the line of 
repair, and will increase the probability of proper healing. The 
results of one-stage operations give nine (50 per cent) complete 
cures, three (16.6 per cent) cured with a permanent colostomy, 
and six deaths, a mortality of 33.3 per cent. 

In the group due to carcinoma there were two cases oper- 
ated on by a one-stage resection and end-to-end anastomosis, 
with one cure and one fatality. 

Two-Stage Operations. The essential point of this tech- 
nique is preliminary temporary drainage of the bowel by 
means of a cecostomy, transverse or inguinal colostomy, with 
irrigation of the lower colon for an interval of weeks or months. 
This is followed by a secondary attack on the fistula by sepa- 
ration and suture, resection and anastomosis, or side-tracking 
procedures as may be required, and later closure of the 
colostomy. Parham and Hume and Albano cite no cases in 
which this was done. Bryan mentions one with a cure, but in 
Sutton’s and Rankin’s series it is implied as the procedure of 
choice. In the present series there were eleven cases, most of 
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them in the more complicated and difficult type of fistulae, and 
yet all were cured. In three cases, temporary colostomy and in 
one, cecostomy were followed by simple separation and 


Signtoi iadder | 
involving bladder 


sigmoid & appendix 
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Fic. 4. Case 27. A, tumor mass at first operation when the colostomy was done, 
B, condition after second operation. c and pD, situation after the third and 
fourth operations. See text for details. (From Herbst and Miller in J. A. 
M. A., 106: 2125, 1936.) 


successful suture of the fistulous openings in the bladder 
and bowel. In a fifth case a perineal plastic was performed, and 
the sixth case was treated by the transvesical route, followed 
by a colostomy, but whether temporary or permanent was not 
made clear. Three were cured by preliminary colostomy fol- 
lowed by one or more side-tracking operations, one by a 
Mikulicz operation; and in the last case the sequence of pro- 
cedure was drainage of an abscess, colostomy, resection and 
the colostomy made permanent. 

~The occurrence of fewer resections in this group (three or 
28 per cent) as compared with those treated by one-stage 
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operations, is certainly due in part to the beneficial effects of 
the preliminary drainage of the bowel. This is commonly 
followed by the subsidence and limitation of inflammatory 


Fic. 5. Same case as in Figure 4. Appearance of tumor of 
sigmoid with communication with the bladder, caused 
by a chicken bone. a, bone. B, bladder. c, sigmoid colon. 
(From Herbst and Miller in J. A. M. A., 106: 2125, 1936.) 


edema and swelling to a small area in the immediate location 
of the lesion. 

Occasionally, rather complicated short-circuiting and exclu- 
sion operations are required to solve the problem. In Case 27 
(Figs. 4 and 5) a sigmoidovesical fistula followed an acute 
diverticulitis, apparently caused by a fishbone which became 
lodged in a diverticulum. Following preliminary left inguinal 
colostomy, the second stage consisted of resection of a mass 
made up of the appendix, part of the sigmoid and a portion of the 
bladder. The bladder was closed by suture and the open ends of 
the sigmoid closed blindly as the inguinal colostomy was func- 
tioning. At a third stage, the left half of the transverse colon 
was mobilized and anastomosed to the stump of the recto- 
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sigmoid juncture. At the fourth and last operation all of the 
left portion of the transverse colon, distal to the colorectal 
anastomosis, including the descending colon and the original 


A 
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Fic. 6. Case 47 (after Moon). A, transverse colon 

colostomy. B, anus. Cc, urethra. p, bladder. gE, 
abscess cavity. F, sigmoid. G, fistula between 
ileum and abscess cavity. H, cecum. 1, fistula’ 
between abscess cavity and bladder. 5, closed 
off end of cecum. k, loop of ileum. L, closed off 
end of ileum. mM, upper ileum anastomosed to 
ascending colon. Nn, closed off lower end of 
ascending colon. 0, anastomosis between ileum 
and ascending colon. See text for details. 


inguinal colostomy, were removed. Despite all these repeated 
serious procedures the patient made an excellent recovery. 

As an example of exclusion operations, that of Moon (Case 
47; Fig. 6) is of unusual interest. In a patient giving a history of 
previous drainage of a pelvic abscess, evidence of a sigmoido- 
vesical fistula developed. A preliminary transverse colostomy 
was done and it was then discovered that there was a fistulous 
communication above the colon. As finally worked out, it was 
found that a loop of ileum, the cecum and the sigmoid all 
communicated with a common cavity, which had apparently 
been the site of the original abscess, and this cavity in turn 
communicated with the bladder. At the second operation, the 
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cecum was disconnected from the ascending colon and both 
ends inverted and closed; the ileum was separated above the 
fistula, the distal end closed and the proximal anastomosed 
to the colon. This left part of the ileum and cecum excluded 
from intestinal continuity but communicating with a common 
cavity which in turn communicated with both the bladder and 
sigmoid. The original transverse colostomy was left as a perma- 
nent artificial anus. 

In the present series, the ileum was involved in seven cases. 
In two (Cases 48 and 59) the patients were in poor shape and 
died without operation. In one (#56) a piece of gauze left in 
the peritoneal cavity at a previous operation was found partly 
in the lumen of the small intestine and partly in the bladder. 
Removal and suture of the structures resulted fatally. In Case 
47 the problem was solved by the complicated exclusion 
procedure previously described. In Case 87 it was one of 
several fistulae present and was treated by separation and 
suture, combined with transplantation of the ureters. 

Two cases (#69 and 72) were due to tuberculosis and were 
cured by resection and entero-anastomosis, which shows that 
the belief that all fistulae due to tuberculosis are incurable is 
incorrect.. Two patients with this infection did die, however, 
one from a tubercular ulcer of the bladder, treated by colos- 
tomy, and the fourth without surgical intervention. Sutton 
reported six cases, three of tubercular salpingitis and three of 
tubercular peritonitis, cured by surgical procedures. 

There were no examples of Sach’s bilateral exclusion 
procedure. It might occasionally solve a difficult problem in 
which the section of intestine involved in the fistula could 
neither be separated nor resected, but it must be borne in 
mind that a segment of intestine closed at both ends and com- 
municating only with the bladder might become a closed loop 
obstruction with considerable potential danger. Whether a 
temporary ileostomy would be of any benefit in these ileal 
fistulae might be given consideration, but there were no cases 
recorded in which it was utilized. 

Suggestions on Surgical Technique. Drainage and irrigation 
of the bladder, whether by catheter per urethra or through a 
suprapubic incision, should be routinely instituted for two 
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weeks after the one-stage and following both procedures where 
the two-stage operation is performed. 

In any intraperitoneal operation, whether simple separation 
and suture, or resection and anastomosis, there is a marked 
tendency for the involved structures to re-adhere, thus 
increasing the opportunity for recurrence of the fistula. It 
is, therefore, important to cover any line of repair with an 
attached or free graft of fatty tissue, and when possible to 
bring the omentum between the involved structures. It has 
also been suggested that placing a sheet of rubber dam between 
the bladder and intestine for a few days might be of benefit in 
preventing the structures from becoming reattached to each 
other. 

Where an artificial anus is to be established, some thought 
should be given as to the best type and location. Cecostomy is 
the simplest and has considerable effect on the subsidence of 
inflammatory processes in the left colon. It has two advantages: 
(1) 1t is well away from the area of the future incision for the 
radical treatment of the fistula; and (2) it will heal spontane- 
ously within a year and usually within a very much shorter 
period. Colostomies, on the other hand, require a plastic 
procedure to close them, and this is not always simple. The 
disadvantage of cecostomy lies in the fact that it diverts only a 
part of the fecal current. This is an important factor, for the 
more completely the feces are prevented from entering the sec- 
tion of bowel in which the fistula is located, the greater the 
subsidence of inflammatory reaction in that part of the intes- 
tine, the more marked the tendency for the fistula to close 
down of itself, and the less danger there is from infection at 
the final operation. Cecostomy should, therefore, be used only 
in the simpler type of fistula, in which there is a minimum of 
inflammatory reaction and no complicating abscess cavity. 

In some types of colostomy, the loop of intestine is only 
brought to the level of the skin, with the idea that it can 
ultimately be closed more easily, but this has the same limita- 
tions as cecostomy and its use should be restricted in the same 
manner. 

For a temporary colostomy, the spur type in which the loop 
of bowel is brought well out of the wound and permitted to rest 
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temporarily on a glass rod, is the one most frequently utilized. 
The opening is made transversely to the axis of the bowel and 
nearer to the emergence of the proximal loop. The posterior 
wall then acts as a spur, which prevents most if not all of the 
feces from entering the distal loop. This type of colostomy may 
be made in the transverse colon, through the right or left rectus 
muscle, or in the sigmoid through a stab wound external to the 
rectus. The latter has the disadvantage, however, of being a 
possible source of infection at the second stage, and frequently 
the sigmoid is so involved in the inflammation that it cannot be 
utilized. 

Where the colostomy is to be permanent, as in cases of 
inoperable carcinoma, the separation of the proximal and 
distal openings into the bowel by a bridge of skin increases the 
resulting relief. This may be accomplished by cutting a 
v-shaped section out of the loop of bowel used in the colostomy, 
or by making a terminal colostomy, as described by Lahey in 
his description of the two-stage abdominoperineal operation 
for cancer of the rectum. For permanent colostomy some 
surgeons prefer the left inguinal type, using the descending 
colon or sigmoid, and others utilize the transverse colon 
through a left rectus incision. Once the colostomy is estab- 
lished, the distal loop of the bowel should be irrigated daily, 
through the stoma and also through the rectum, using normal 
saline or some antiseptic solution if preferred. The aim should 
be to clean the loop of intestine involved in the fistula as 
thoroughly as possible. 

Opinion as to the proper period of delay between the 
preliminary colostomy and the radical procedure for cure of 
the fistula varies greatly. In this series the time varied (in the 
six cases where it was stated) from two to sixteen weeks. 
Rankin, even in cases of carcinoma, advocates a delay of five 
weeks, while Lett and Nitch' suggest a delay of a year. It is the 
opinion of the writer that an artificial anus will accomplish all 
that can be expected of it within a matter of weeks, or at least 
a few months. It would seem good judgment, therefore, to 
delay even in the simpler type of fistula, at least for a period of 
four to eight weeks. In this delay, there is nothing to lose except 
time, and much may be gained. In fistulae complicated by an 
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actual abscess it is undoubtedly wise to wait until all evidence 
of the infection has subsided. 

Surgical Complications. Little mention is made in the 
literature as to the frequency of recurrence of the fistula 
following operative intervention. Sutton listed six recurrences 
out of the thirty-four cases on which he reported. In four, 
symptoms were very mild, but in two they were as severe as 
before operation. Both were cured by a second operation, one, 
however, dying shortly after from influenza. 

Edwards noted one recurrence and Lett referred to two 
following permanent colostomy. In the case treated by 
transvesical approach, there was a temporary return of 
symptoms. 

In the personal case reported, a small intestinocutaneous 
fistula developed, fortunately with little discharge. This 
finally healed spontaneously after a lapse of some months. 
Sutton noted that this occurred in eleven, or thirty-two per 
cent, of their cases, with healing in from fifteen days to three 
years. Only one required any surgical procedure. 

The cause of death was given in only three of the operative 
fatalities in the present series, one each from postoperative 
pneumonia, intercurrent tubercular meningitis and peritonitis. 
The latter is undoubtedly the most usual factor in mortality. 


CONCLUSIONS CONCERNING SURGICAL TREATMENT 


Fistulae following external trauma, such as fractures or 
gunshot wounds, show some tendency to heal spontaneously. 
Conservatism should therefore be the policy, with medical 
measures or at most bladder drainage and possibly a tempo- 
rary colostomy as therapeutic measures. When lapse of time 
has definitely shown that spontaneous healing is impossible, 
surgical measures are in order. 

Fistulae following operative or x-ray trauma show less 
tendency to heal of themselves and earlier surgery is indicated. 

Fistulae involving the small intestines may be treated by 
immediate separation and suture; resection and side-to-side 
anastomosis; short-circuiting the loop involved with delayed 
resection; or, rarely, the Sach’s bilateral exclusion procedure. 
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Appendiculovesical fistulae are the simplest to handle, as 
appendectomy and suture of the bladder gave 100 per cent 
cures in this series and only a small mortality in other surveys. 

Fistulae with a rectal opening within 4 inches of the anus 
are treated by perineal plastic procedures. As peritonitis is not 
a problem, mortality is usually low. However, many an 
excellent plastic operation fails from local infection from the 
bowel and the advisability of preliminary temporary colostomy 
may be worthy of consideration. 

Congenital fistulae appear always to be associated with 
imperforate anus, but statistics as to the actual frequency of 
association were not obtained. From reading the titles in the 
Quarterly Cumulative Index of case reports of imperforate 
anus, congenital vesico- and urethrorectal fistulae during a 
period of years, an impression is gained that the association 
might occur in one out of fifteen cases of imperforate anus. It 
is a complication of the latter condition which should be kept 
in mind. As there is no means of telling how far from the anal 
dimple the lower end of the rectum may be, and therefore how 
difficult a perineal plastic operation may prove, it seems advisa- 
ble always to treat imperforate anus by colostomy rather than 
by immediate perineal approach. Colostomy is a procedure 
with less strain on these little patients. If the anal abnormal- 
ities are complicated by a congenital fistula, the operation 
would be a partial temporary solution of that problem as well, 
and the more radical procedures can be postponed until the 
child is better able to withstand the shock. 

Fistulae complicating carcinoma rarely develop until the 
later stages of this malady, in which radical surgery with a 
possibility of cure is hopeless. The comfort of these patients, 
however, may be considerably augmented by a permanent 
colostomy. 

The treatment of the remaining fistulae (the great major- 
ity) resolves itself into the choice between the one and two- 
stage operation. The former was utilized in eighteen and the 
latter in eleven of the cases. The former is attractive because 
of its immediate apparent simplicity and the shorter period of 
hospitalization. Out of the eighteen one-stage operations, 
however, it was necessary to do eight (44.4 per cent) resections, 
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in three sufficiently extensive to require permanent colostomies. 
There were six deaths, a mortality of 33.3 per cent. On the 
other hand, in the group of eleven operated on in stages, 
although representing on the whole more complicated prob- 
lems, there were only three (28 per cent) resections required, 
and only one or possibly two permanent colostomies. The 
question of permanency was not stated in a second case. Not 
one of these patients died! 

The difference in results therefore strongly favors the 
multiple stage procedure. We are not forced, however, to make 
a choice on the basis of this small series of cases alone. We have 
only to apply the lessons frequently expounded in the more 
usual problems of colonic surgery. 

The essential difficulties which are met in operating on 
vesico-intestinal fistulae, are identical with those in acute 
diverticulitis and carcinoma of the left colon, which are not 
complicated by fistulous openings. The tissue of the bowel is 
inflamed, edematous and unhealthy, or hard and scar-like and 
this inflammatory reaction usually extends considerably 
beyond the area of the actual lesion. It holds sutures poorly 
and due to lowered circulatory efficiency heals slowly, giving 
excellent opportunity to the highly pathogenic flora of the 
bowel to penetrate to the peritoneum with resulting peri- 
tonitis. Further, whenever an intestinal anastomosis is per- 
formed, even in healthy bowel, it is frequently followed by 
temporary ileus. If the pressure of gaseous distention within the 
lumen of the bowel becomes greater than the pressure in the 
blood vessels supplying the intestine, circulatory stasis follows. 
This results in possible failure of rapid healing or even in 
actual areas of necrosis and leakage along the line of intestinal 
anastomosis. 

It has been the common surgical experience in these more 
frequent problems to find that preliminary cecostomy or 
colostomy, coupled with several weeks of bowel irrigation 
through the artificial anus, is usually followed by a marked 
subsidence of inflammatory reaction in the bowel and improved 
circulatory status. Frequently a lesion which suggests malig- 
nancy is thus proved benign. An inflamed section which would 
appear to demand resection, so diminishes as to be handled by 
some simpler procedure. It gives an intestinal wall which can 
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be sutured more efficiently and heals with less possibility of 
leakage. Further, the artificial opening acts as a back vent after 
anastomosis, lessening distention, toxic absorption and strain 
upon the suture line. 

With increasing unanimity writers on this subject favor the 

graded operation. Chute and Bryan felt that preliminary 
colostomy might lessen the danger of radical surgery in this 
condition. Lett stated that if radical surgery was to be tried, it 
should be preceded by an artificial anus with prolonged 
drainage. Edwards felt that few cases were suitable for any 
radical procedure, but that one-stage operations were not to be 
considered. Sutton believed that any reasonable risk was 
justified in an effort to help these afflicted patients, and that 
adequate preliminary drainage should be established before 
attacking the fistula directly. Bailey, Morrissey and Keef all 
favored a preliminary colostomy, and Rankin of the Mayo staff 
summarized his attitude as follows: “Formerly we were 
inclined to attempt this type of procedure in one stage, closing 
the two openings and hoping for primary union. There is 
always a certain amount of infection around the field and thus 
a graded operation, namely colostomy first, and subsequent 
attention to the fistula, may be done with lower mortality and 
more satisfactory end results.”’ 
_ Taking into consideration the well established facts learned 
in the handling of similar problems in colonic surgery, the 
marked difference in end results between the two methods of 
dealing with fistulae, and the expressed opinion of the various 
authors quoted, justifies a conclusion that the multiple stage 
procedure with preliminary colostomy should become the 
operation of choice in practically all cases of colovesical 
fistulae. 


SUMMARY 


This survey on vesico-intestinal fistulae is based on the 
summary of eighty-seven cases from the literature of the past 
ten years, together with one personal case. The total number 
on record Is 592. 

It occurs most frequently in the fifth to the seventh decades 
of life and is two to three times more frequent in men than in 
women. 
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The commonest etiologic factors are: acute diverticulitis 
42 per cent; carcinoma 18 per cent; operative trauma 11.3 per 
cent; appendicitis, causing appendiculovesical fistulae, 5.6 per 
cent; congenital 3.4 per cent; and external trauma 2.2 per cent. 
In two cases radium and x-ray therapy was a factor. 

The most frequent locations of the fistulae in this series 
were: sigmoid 63 per cent; rectum 16 per cent; ileum 4 per cent; 
and appendix 4 per cent. 

The cardinal symptoms are pneumaturia, feces passed by 
urethra and urine by rectum. 

The diagnosis is determined by the history, cystoscopic and 
x-ray investigations. 

Spontaneous healing is a rare occurrence, and is seen in less 
than 2 per cent of cases. 

A few patients bear the affliction well over periods of many 
years, but the majority suffer considerably due to physical and 
mental deterioration and shortened life expectancy. 

Opinion on the benefit of medical treatment varies, but on 
the whole is unsatisfactory. The condition is essentially a 
surgical problem. 

The gross mortality was 35 per cent. In seventy-two non- 
malignant cases, forty-four (61 per cent) were cured, fourteen 
(19.4 per cent) of these with permanent colostomy. The 
mortality was 25 per cent. 

In the aged, markedly debilitated, or in the presence of 
carcinoma, the treatment is medical or a palliative permanent 
colostomy. 

Fistulae due to external trauma, such as fractures and 
gunshot wounds, show considerable tendency to spontaneous 
healing and conservative measures are therefore justified. 

Results show that fistulae due to tuberculosis are not 
always incurable. 

Ileovesical fistulae are treated by separation and suture, 
resection or side-tracking procedures. 

Appendiculovesical fistulae gave a 100 per cent cure by 
simple appendectomy. 

Rectovesical fistulae within 4 inches of the anus are treated 
by perineal plastic procedures with or without a preliminary 
colostomy. 
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Congenital fistulae are associated with imperforate anus. 
Temporary colostomy is indicated, with a radical procedure 
at a later age. 

Colovesical fistulae, which form the major group, were 
treated by a one-stage radical attack on the fistulae in eighteen 
cases, but the results showed eight resections, three permanent 


LOCATION OF THE FISTULA IN THE INTESTINAL TRACT COMPARING THE STATISTICS OF 
PASCAL, ALBANO AND THE PRESENT SERIES 


Present | Total 
Location Pascal | Albano : 
Series 


Sig moidovesical 
Rectovesical 
Ileovesical 
Appendiculovesical 
Diverticulovesical 


Recto-vagino-vesical 

Ileo-colo-vesical 

Ureterorectal 

Ileo-vagino-vesical 

Ileo-recto-vesical 

Ileo-ceco-vesical 

Ileo-colo-vesical 

Ileo-colo-cutaneous 

Rectovesical by a common cavity 

Urethrorectal 

Uretero- and recto-vesical 

Ileovesical and appendiculovesical 

Sigmoido- and rectovesical 

Utero-ileo-vaginal 

Urethro-recto-vesical 

Ileo-ceco-recto-vesical 

Ileo-ceco-sigmoido-vesical 

Ileo-vesico-cutaneous 

Sigmoidovesical, vaginovesical and vagino- 
intestinal 

Sigmoidovesical, vesicocutaneous and sig- 
moidocutaneous 

Intestinovesical and vesicocutaneous 

Rectovaginal, ileovesical and vaginovesical.. . 

Rectovesical and recto-urethral 

Vesico-recto-coccygeal 

Colovesical 

Rectovesical and rectovaginal 

Not stated 


Totals 


7 
| 
Cent 
63 72 | 179 | 30.2 
20 19 171 | 28.8 
28 16 5 49 | 8.2 
alle 9 13 5 271 4.5 
4 4 .6 
2 I 3 .§ 
2 I 3 5 
2 2 3 
| I I .16 
| I I .16 
I I .16 
| I 1 2 
| I 1 .16 
| I I 16 
| I I 16 
re 2 2 
| I I .16 
: 48 7 41 96 | 16.2 
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colostomies and six deaths, a mortality of 33.3 per cent. 
Eleven cases treated by graded operations with perliminary 
temporary colostomy and bowel irrigations for a period of 
weeks or months before radical operation, resulted in only 
three resections and no mortality. 

The experience gained in other problems of colonic surgery, 
the expressed opinion of the writers on the subject and the 
above quoted statistics, justify the conclusion that the multiple 
stage operation with preliminary colostomy should be the 
procedure of choice in the majority of colovesical fistulae. 


METHODS OF TREATMENT 


With practically all these procedures, the bladder was 
drained for a period of two weeks or more by a catheter per 
urethram or suprapubically. 


Non-Malignant Group. Palliative Operations 


1. Permanent Transverse Colon Colostomy. 14 cases 
(Cases 6 to 12, 15 to 19, 61, and 70). Cured with perma- 
nent colostomy, 9 (64.2 per cent). Improved with permanent 
colostomy, 2 (14.2 per cent). Unimproved with permanent 
colostomy, 1 (7.1 per cent). Died 2 (14.2 per cent). 


Drainage Operations without Direct Procedure 
on the Fistula 


i. Suprapubic Drainage. 3 cases (#45, 54 and 60). 
Cured, 2. Improved, 1. 

11. Suprapubic Drainage and Temporary Colostomy. 
1 case (#65). Cured. 

1v. Cecostomy. 1 case (#37). Cured. 

v. Abscess Drained. 2 cases (#3 and 5). Unimproved, 
1. Died, 1. 


One Stage Operations 


vi. Appendectomy for Appendiculovesical Fistulae and 
Suture of the Bladder. 5 cases (#38 to 42). Cured, 5. 
vil. Primary Separation, Repair of Structures and 


Temporary Cecostomy. 2 cases (#20 and 35). Died, 2. 
vii. Primary Separation, Resection of Sigmoid, End-to- 


End Anastomosis, Temporary Cecostomy. 1 case (#22). Cured. 
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1x. Primary Separation, Repair and Permanent Colos- 
tomy. 1 case (#36). Cured with permanent colostomy. 
x. Primary Separation, Repair of Bladder, Resection 
of Sigmoid and Permanent Colostomy. 3 cases (#14, 21 and 25). 
Cured with permanent colostomy, 2. Died, 1. 
x1. Primary Separation and suture of Bladder and 
Intestine. 7 cases (#1, 2, 32, 34, 43, 44 and 56). Cured, 4 (57.1 
per cent). Died, 3 (42.9 per cent). 
x1. Primary Separation, Repair of Bladder, Resection 
of Bowel, End-to-End Anastomosis. 2 cases (#23 and 29). 
Cured. 
x1u. Primary Separation, Repair of Bladder, Resection 
of Ileum and Cecum, Ileocolostomy. 1 case (#69). Cured. 
xiv. Primary Separation, Resection of Part of Bladder and 
Small Intestine, Enteroenterostomy. 1 case (#72). Cured. 


Multiple Stage Operations 


The period between the temporary abdominal anus and the 
second stage operation varied from two to sixteen weeks. 

xv. (1) Temporary Transverse Colon Colostomy. (2) 
Secondary Separation and Repair of Structures. (3) Closure of 
Colostomy. 3 cases (#26, 49 and 64). Cured, 3. 

xvi. (1) Temporary Inguinal Colostomy. (2) Secondary 
Perineal Plastic Procedure on Fistula. (3) Closure of Colostomy. 
1 case (#55). Cured. 

xvil. (1) Temporary Cecostomy. (2) Secondary Separation 
and Repair. 1 case (#28). Cured. 

xvi. (1) Temporary Colostomy. (2) Secondary Separation 
and Repair. One or more side-tracking procedures with or 
without resections. 3 cases (#27, 47 and 62). Cured, 3. 

xix. (1) Plastic Procedure for Vesicovaginal Fistula. (2) 
Vesico-Intestinal Fistula Closed by Transvesical Route. (3) 
Colostomy (not stated if temporary or permanent). I case 
(#57). Cured with permanent colostomy. 

xx. (1) Abscess Drained. (2) Inguinal Colostomy. (3) 
Secondary Separation, Repair of Bladder, Resection of Sigmoid, 
and Colostomy made Permanent. 1 case (#30). Cured with 
permanent colostomy. 
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xx1. (1) Primary Separation and Repair of Bladder, 
Sigmoid Brought Out, as in Mikulicz Procedure. (2) Secondary 
Resection and Anastomosis. 1 case (#33). Cured. 


Congenital Fistulae Associated with Imperforate Anus 


xxul. Perineal Plastic on Anus. No Procedure for 
Fistula. 2 cases (#51 and 53). Improved, 1. Died, 1. 

xxi. (1) Colostomy. (2) Separation and Repair of Bowel 
and Bladder. (3) Perineal Plastic on Anus. (4) Colostomy Closed. 
1 case (#52). Cured. 


Medical Treatment 


xxiv. Oil by Mouth and Rectum. 1 case (#13). Cured. 
xxv. Antiluetic Treatment. 2 cases (#66 and 67). Cured, 
1. Unimproved, 1. 
Non-operative Cases. No Statement as to Medical Treatment 
XXVI. II cases (#4, 24, 31, 46, 48, 50, 58, 59, 63, 68 and 71). 
Unimproved, 3 (27.2 per cent). Died, 8 (72.7 per cent). 


Fistulae Due to Carcinoma 


xxvul. Permanent Transverse Colon Colostomy. 6 cases 
(#76, 78, 79, 85, 86 and 88). Died, 6. 

xxvill. Operation for Vesical Calculus and for Obstruction. 
1 case. (#84). Died. 

xxix. Primary Resection of Growth and Fistula. End-to- 
end anastomosis of bowel. 2 cases (#80 and 83). Cured, 1. 
Died, 1. 

xxx. (1) Transverse Colon Colostomy. (2) Resection of 
Growth and Fistula and Anastomosis. 1 case (#81). Lived two 
years. 

xxxI. (1) Sigmoid Colostomy. (2) Secondary Separation, 
Repair and Transplantation of Ureters. 1 case (#87). Carci- 
noma of cervix, cured by radium and x-ray. Improved with 
permanent colostomy. 

xxx. Non-operative Group. 5 cases (#73, 74, 75, 77 and 
82). Unimproved, 1. Died, 4. 

(For summary of results refer to chart in the section on 
surgical treatment.) 


KELLOGG—VESICO-INTESTINAL FISTULA 


CASE REPORTS OF VESICO-INTESTINAL FISTULAE* 


All cases reported in the Quarterly Cumulative Index from 
1925 to 1936 with sufficient details to permit of analysis. 


Type of 
Author Date Proceduret Result 


Sigmoidovesical Fistulae Due to Diverticulitis 


Cs.—Peri-urethral and lower left quadrant abscess. Autopsy showed a tubercular 
meningitis from focus in suprarenal gland. 


Fistula present for twenty-five years with little disturbance of general health. 
Cs.—Diverticulitis with abscess. 
6. Lett and others........... 1932 Pa. I Died 
7. Lett and others........... 1932 Pa. I Unimp. P.C. 
8-12. Lett and others........ 1932 Pa. 1 Cured. P.C. 
Med. 24 Cured 
O.S. 10 Cured. P.C. 
Pa. 1 Cured. P.C. 
Pa. I Imp. P.C. 
Pa. Imp. P.C. 
Pa. I Cured. P.C. 
20. Dobson and Moir......... 1932 os #7 Died 
Cs.—Inflammatory mass due to diverticulitis involving small intestine, sigmoid and 
bladder. 
21. Dobson and Moir......... .... OS. 10 Cured. P.C. 
22. Dobson and Moir......... 1932 OS. 8 Cured 
Hard nodular mass 1% inches long in sigmoid, adherent to bladder. 
Sree 1935 N.O. 26 Died 


Cs.—Six years before drainage of abscess, lower left quadrant. Mass thought to be 
carcinoma, but contained three diverticula. Died of hemorrhage from colostomy, thought 
to be due to cirrhosis of liver. 

1935 M.S. 15 Cured 
27. Herbst and Miller........ 1936 M.S. 18 Cured 

Cs.—Mass involving sigmoid, bladder and appendix, containing fishbone in a diver- 
ticulum. Felt like carcinoma. Tr. (1) Left inguinal colostomy. (2) Resection of mass 
including sigmoid. Transverse colon anastomosis to rectosigmoid juncture. (3) Resection 
of colon distal to anastomosis including original colostomy opening. 


1935 M.S. 17 Cured 


* Abbreviations used: O.S. = one stage operation. M.S. = multiple stage operation. 
Pa. = pallative operation. Dr.O. = drainage operation. P.C. = permanent colostomy. 
N.O. = non-operative treatment. Med. = medical treatment. Cs. = cause. Tr. = 
treatment. Imp. = improved. Unimp. = unimproved. The numbers following the 
abbreviations for the type of operation refer to procedures under methods of treatment. 

t The figures refer to the operative procedure used, listed in the text with Roman 
numerals. For descriptions see pages 172 to 174. 
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Sigmoidovesical Fistulae Probably Due to Diverticulitis 


1930 M.S. 21 Cured 

Cs.—Inflammatory mass involving sigmoid and bladder. Calculus in bladder. 

36. Dobson and Moir......... 1932 OS. 9 Cured. P.C. 


Cs.—Inflammatory mass involving bladder and sigmoid. Tr. Immediate separation 
and repair of bladder and sigmoid, colostomy. Later colostomy closed but broke down 
due to presence of a stricture in the sigmoid, colostomy remained permanent. 

37. Leland-O’Brien........... 1935 Dr.O. 4 Cured 


Cs.—Inflammatory mass involving bladder and sigmoid. 


Appendiculo-vesical Fistulae Due to Appendicitis 


38. Lower and Farrell......... 1931 OS. 6 Cured 
Cs.—Three operations for vesical calculi. In the first stone, a pin was found, having 
been swallowed at the age of six. 


39. Dobson and Moir......... 1932 OS. 6 Cured 
41. Nesbit and Coller......... 1934 OS. 6 Cured 
42. Nesbit and Coller......... 1934 OS. 6 Cured 


Cs.—History of previous operation for vesical calculus. Barium enema visualized 
appendix and bladder. 


Intestinovesical Fistulae Due to Inflammation of Uncertain Origin 


L. sigmoid. Cs.—History of inflammation of the bowels, bladder, appendix, small 
intestine, sigmoid in an inflammatory mass of adhesions, probably due to appendicitis. 
L. sigmoid. Cs.—Bladder, sigmoid, small intestine, appendix, tubes, uterus in an 
inflammatory mass, probably due to appendicitis. An intestinocutaneous fistula devel- 
oped postoperatively, but later closed. 


1929 Dr.O. 2 Cured 
L. rectum. Cs.—ulcer of the rectum. 
1933 N.O. 26 Died 


Cs.—Enlarged prostate with urinary retention which suddenly disappeared with the 
development of a rectovesical fistula. 
Cs.—History of pelvic abscess having been drained. Tr. Transverse colostomy, then 
discovered that sigmoid, ileum, cecum communicated with a cavity which drained into 
bladder. 2 multiple exclusion operations, with ileocolostomy and ileum and cecum 
excluded from intestinal continuity. Colostomy made permanent. 
1929 N.O. 26 Died 
L. ileum. Cs.—Had been blown up by a shell during the war and also had had 
dysentery. Involved history. For six years passed all urine by rectum. Autopsy. 
Unimp. 
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Rectovesical Fistulae of Congenital Origin 
O.S. 22 Died 


Cured 


51. Farr and Brunkow 
Associated with imperforate anus. Fistula found on autopsy. 
M.S. 23 


52. Lower 
Associated with imperforate anus and absence of vagina. Tr. (1) Colostomy per- 
formed and then found evidence of fistula. (2) Separation and suture of bladder and 
rectosigmoid. (3) Artificial anus formed. (4) Colostomy closed. Followed for seven years, 
OS. a2 Imp. 


symptom-free. 
53. Marriq 
Associated with imperforate anus. Tr.—Perineal plastic for imperforate anus 


If rectovesical fistula does not heal will operate on it later. 
Intestinovesical Fistulae Following Injuries 
Imp. 


Dr.O. 2 


54. Bailey 
L. rectum. Fractured pelvis with rupture of membranous urethra, followed by a 
rectovesical and a recto-urethral fistula. Tr.—Suprapubic drainage. The rectovesical 


Cured 


fistula finally closed, the recto-urethral persisted. 
M.S. 16 


Cs.—Gunshot wound, followed by a rectococcygeal fistula. 
Intestinovesical Fistulae Following Operations 
56. Knapper OS. 11 Died 
One year previously operation for uterine tumor. Piece of gauze left in abdomen and 
found partly in lumen of ileum and partly in bladder. Died of peritonitis. 
M.S. 19 Cured. P.C. 


57. Kiistner 
Cs.—Two operations for pelvic pathology followed by sigmoidovesical, vaginovesical. 
Intestinovaginal fistulae with two separate fistulous openings in the bladder. 
58. Morrissey N.O. 26 Died 
L. rectum. Cs.—Followed operation for perineal prostatectomy. 
N.O. 26 Died 


59. Morrissey 
Cs.—Pelvic operation. Sutures had passed through uterus, a loop of ileum and 
Cured 


bladder. 
60. Lett (in Discussion) Dr.O. 2 
L. rectum. Cs.—Followed prostatectomy. 
61. Lett-Nitch . I Cured. P.C. 
Cs.—Followed ten days after drainage of iliac abscess. Case followed for eleven 
M.S. 18 Cured 


years, no recurrence of vesical symptoms. 
62. Cote 1933 
Cs.—Operation for abdominal hysterectomy was followed by rectovaginal and 
vesicorectal fistulae. Tr. (1) Sigmoid colostomy. (2) Plastic operation for rectovaginal 
fistula and then found rectovesical fistula. (3) Suprapubic and urethral drainage. 
N.O. 26 Died 


63. Willan 

L. rectum. Cs.—Followed prostatectomy. 

64. Perrin M.S. 15 Cured 

Cs.—Following operation for extra-uterine pregnancy with drainage, a sigmoido- 
Dr.O. 3 Cured 


vesical, vesicocutaneous fistulae developed. 
65. Mombearts 1936 
L. rectum. Cs.—Followed prostatectomy. 
Four additional cases of fistulae following operative, radium or x-ray trauma will be 
found classified under carcinoma. (#74, 75, 87, 88). 
Intestinovesical Fistulae Due to Lues and Actinomycosis 
Cured 


Med. 25 


66. Jeanbrau and Baumel 
L. sigmoid. Cs.—Considered luetic by author, although there was no history of lues 


and the Wassermann was negative. 
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L. sigmoid. Cs.—Actinomycosis of sigmoid. 


Intestinovesical Fistulae due to Tuberculosis 


1927 OS. 13 Cured 
L. ileum. Cs.—Tuberculosis of ileocecal region. 
1929 Pa. I Died 
L. sigmoid. Cs.—Tubercular. Ulcer of bladder. 
1931 N.O. 26 Died 
Cs.—Intestinovesical and vesicocutaneous fistulae due to tuberculosis as shown by 
autopsy. 
1933 OS. 14 Cured 


L. ileum. Cs.—Tubercular enteritis. 


Intestinovesical Fistulae Due to Carcinoma 


1929 N.O. 32 Died 
L. rectum. Cs.—Carcinoma of bladder. 

L. rectum. Cs.—X-ray treatment for carcinoma of bladder. 

1931 N.O. 32 Died 
L. rectum. Cs.—Followed operation for carcinoma of prostate. 

L. sigmoid. Cs.—Carcinoma of sigmoid. 

1929 N.O. 32 Died 
Cs.—Carcinoma of sigmoid. 

1929 Pa. 27 Died 
L. sigmoid. Cs.—Carcinoma of sigmoid with lower left quadrant abscess. 

Morrissey. 1931 Pa. 27 Died 


L. sigmoid. Cs.—Carcinoma of sigmoid. Tr.—Colostomy, vesical symptoms sub- 
sided and patient lived one year. 


re 1931 O.S. 29 Died 
L. sigmoid. Cs.—Carcinoma of sigmoid. 
81. Lett-Norbury............ 1932 M.S. 30 Died 
L. sigmoid. Cs.—Carcinoma. Lived two years postoperatively. bs 
82. Dobson and Moir......... 1932 N.O. 32 Died 
Cs.—Carcinoma of sigmoid. 
1933 O.S. 29 Cured 
L. sigmoid. Cs.—Carcinoma of sigmoid. 
1935 Pa. 28 Died 


L. transverse colon. Cs.—Patient admitted for stone in bladder. Bladder contained a 
piece of string and a piece of wood, causing a fistula between transverse colon and bladder. 
Also had a carcinoma of the sigmoid and developed intestinal obstruction. 


1935 Pa. 27 Died 
L. sigmoid. Cs.—Carcinoma of sigmoid. 
1935 Pa. 27 Died 
L. sigmoid. Cs.—Carcinoma of sigmoid. 
ae 1932 M.S. 31 Imp. P.C. 


L. ileum. Cs.—Radium treatment cured a carcinoma of the cervix, but was followed 
by very large vesicovaginal, rectovaginal, and vesico-ileal fistula. Tr.—(1) Sigmoid 
colostomy. (2) Right ureter transplanted into cecum. (3) Left ureter transplanted into 
descending colon. (4) Separation and suture of bladder and ileum. Marked improvement 
of health and comfort. 

1933 Pa. 27 Died 


L. rectum. Cs.—Following operation for carcinoma of rectum. 
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